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This investigation addresses the question of how sensorimotor adaptation following long duration spaceflight contributes
to impaired ability to navigate and land the crew exploration vehicle or operate other equipment on the surface of Mars
following the 6 months of microgravity travel time. We hypothesize that adaptive changes in how inertial cues from the
vestibular system are integrated with other sensory information leads to perceptual disturbances and impaired manual
control during transition to a new gravity environment. The first aim is to quantify control performance using
functionally relevant tasks on a multi-axis motion simulator. The second aim is to examine the relationship between
motion perception measures and manual control performance. We predict that greater perceptual errors will correspond
with greater decrements in manual performance. The third aim is to develop mathematical models that can assess the
operational implications for spatial disorientation and impaired sensorimotor control on landing tasks during future
exploration class missions. The fourth aim is to quantify the time course of recovery of manual control performance
through the initial week following long-duration flights. The information gained on recovery time constants will help
determine if sensorimotor countermeasures for early Mars operations will be needed, and will have implications for
return to duty decisions (e.g., driving) following return to Earth. Results from this study will be used to recommend what
landing aids (e.g., enhanced visual displays) will be most effective as a countermeasure for impaired manual
performance.

New project for FY2010.
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