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This project addresses the NSBRI Human Factors and Performance Team goal to develop tools to assess crew
performance in real-time and evaluate countermeasures to mitigate the effects of fatigue, circadian misalignment and
work-overload. It has secondary relevance to the Neurobehavioral and Psychosocial Factors and Sensorimotor
Adaptation Teams. It is responsive to the critical need to identify how a range of cognitive functions of astronauts can be
affected in space flight by fatigue alone, its interaction with other risk factors and conditions (e.g., elevated CO2,
intracranial pressure, space fog), and countermeasures. The project will deliver a comprehensive, software-based,
neurocognitive toolkit. By building on state-of-the-art neuropsychological test development, the toolkit will permit
evaluation of a full range of cognitive functions using brief (1-5 min), validated procedures. The tests include, but go
beyond, what is currently measured by WinSCAT and the Reaction Self Test on ISS. Importantly, the toolkit will permit
rapid assessment of performance in cognitive, social-emotional and sensorimotor domains. Real-time performance
assessment algorithms will be individualized to each astronaut's norm, and adjusted for learning using a data modeling
approach, in order to optimize individual and team performance relative to the effects of fatigue and related cognitive
impacts. The toolkit will facilitate identification of underlying neural mechanisms affected when cognitive deficits are
identified, by using tests selected on the basis of published fMRI studies that identify the specific brain regions
subserved by each test. Toolkit development will begin at TRL 5/CRL 6, and progress from laboratory, to space analog
(NEEMO), to ISS (TRL 7/CRL 8). The resulting comprehensive, neuroscience-validated, cognitive test battery for
real-time evaluation of astronauts in space will be an essential detection technology for effective fatigue countermeasure
management of astronaut performance in space. The link to neuroscience will yield directions for mechanisms of cause
and potential interventions.

New project for FY2012.
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