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Astronauts returning from long duration spaceflight suffer from motion sickness, vertigo, and postural imbalance that
risk their safety during and after landing. Vestibular patients typically suffer from similar problems that risk their safety
during activities of daily living. For both groups, rehabilitation using head motion is the key to recovering from these
symptoms but current methods are uncontrolled and non-quantified. Our team has successfully implemented a
self-administered rehabilitation protocol that can be performed by patients at home to improve vestibular function. Our
current system measures head and eye movements to improve vestibulo-ocular reflexes. We propose to modify our
system to provide additional feedback on head motion to reduce motion sickness for both astronauts and patients as they
undergo rehabilitation. We will compare motion sickness and recovery following +3Gx centrifugation (spaceflight
vestibular analog) in two groups: a treatment group given feedback to guide their head motion and a control group with
no specific head movement strategy. We will also perform similar measurements in patients recovering from acute
vestibular loss. We hypothesize this approach will result in a greater ability to tolerate head movements with fewer
motion sickness symptoms. In addition to mitigating motion sickness and improving recovery when returning to Earth,
our self-administered approach will enable astronauts to be more autonomous without the aid of their reconditioning
experts during exploration missions.

New project for FY2021.
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