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This proposal describes a plan to research, develop, and validate a prototype human performance model-based tool for
researchers, system designers, and mission planners to evaluate potential missions for their effects on astronaut fatigue,
workload, and performance. The tool will enable analysts to identify, early in the design process, potential design, task
allocation, or mission planning issues that could negatively impact astronaut performance. The proposed tool,
SPACEPRINT, will leverage a human performance modeling environment, the Improved Performance Research
Integration Tool (IMPRINT), and tailor it to space mission applications.

IMPRINT was developed for the Army Research Laboratory, and is available, free of charge, to U.S. government
agencies. IMPRINT includes algorithms to study performance shaping factors such as fatigue, training, and use of
protective clothing with human performance models that include workload. SPACEPRINT will be based on an extensive
literature review and meta-analysis, in which the team systematically evaluates human-in-the-loop research and lessons
learned to identify and quantify factors in long-term space missions that affect astronaut workload, fatigue, and
performance. The result of this meta-analysis will be used to update IMPRINT algorithms so they more accurately
reflect space-specific conditions. The tool will be developed so it can be run in a predictive mode, to evaluate
performance in missions that are being planned, and so it can run in a live mode, using real-time astronaut inputs on
workload, fatigue, and wellness.

The live mode will allow planners to identify potential problems as missions are being performed, and evaluate potential
mitigation strategies. The team will identify scenarios of interest, perform task analyses with subject matter experts
(SMEs), and develop models to reflect those situations. SMEs will review the models and their predictions an early
validation study. The team will also perform an empirical, human-in-the-loop validation study. Results of the validations
will be used to refine the models.

Our scenario development and research efforts will focus specifically on situations that result in workload transitions
(e.g., automation failures, other off-nominal events), placing the astronauts in potential overload situations. These
conditions, when addressed by fatigued astronauts, constitute worst case scenarios and require specific, in-depth
investigation. One particular goal of this project is to develop a prototype tool that is both usable and useful for analysts,
allowing them to easily modify scenarios and evaluate the effects of different factors on mission performance. This tool
will provide data entry screens that guide the user through the process of building a scenario. It will allow the
researchers to specify numerous relevant factors, e.g., operators, tasks, equipment, environmental conditions, and sleep
schedules. The output of the model run will include parameters of interest such as perceived workload, fatigue, time to
initiate tasks, time to complete tasks, task accuracy, task failures (representing human error), results of task failures, and
overall mission success.

New project for FY2012.
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