Rapid Assessment of a Lunar Surface Laboratory Module

[bookmark: _GoBack]Johnson Space Center is piloting an innovation team known as the Forge to perform rapid turnaround, concurrent engineering studies.  The Forge is intended to be able to pull together a team of strategically selected domain experts to innovatively solve a specified problem within a short period of time.  The Forge’s inaugural project being the development of a Lunar Surface Laboratory Module concept.  The lab module is intended as an option for the Artemis program’s Lunar Architecture Team.  The lab module may allow for increased science productivity and return on investment than a surface architecture with only the habitat.  This paper will discuss the configuration of the Lunar Laboratory module, including the pressure vessel, its placement relative to the Surface Habitat and Pressurized Rover, and internal architecture.  In order to determine the suitability of such a design, a human factors evaluation is conducted.  Historically, a human factors evaluation of a habitable volume could require a month or longer, including time needed to prepare a test plan, conduct the evaluation, compile the data, and produce a report.  The entire Forge effort will only last for five weeks, forcing the creation of a rapid assessment process.  This rapid assessment includes three evaluation studies, all conducted and processed in the space of a single day, to determine the acceptability of the resulting design.  The first evaluation is a card sort evaluation of the laboratory instruments.   A brief discussion of the card sort evaluation is provided.  This card sort is focused on the relative positioning of the laboratory instruments, determining whether a given instrument should be adjacent to, or separated from, another.  It will use human factors personnel and both life and physical scientists as subject matter experts.  The second evaluation is a science productivity tabletop evaluation.  This evaluation focuses on the selection of instruments and the number of instruments, attempting to assess the amount of work the crew will be able to use the facility to do.  It uses life and physical science personnel as subject matter experts.  The third evaluation is a CAD or Virtual Reality human factors walkthrough evaluation.  This evaluation focuses on the layout of the lab module and its connectivity to the basecamp’s pressurized elements.  If possible, astronauts will be used as subject matter experts.  Each of these evaluations will focus primarily on objective data with limited subjective comments, reducing the time required for processing responses.  The results of each evaluation and their implications will be discussed.  Based on the evaluation data, an overall acceptability of the Lunar Surface Laboratory Module produced by the Forge study can be determined.  Lessons learned and recommendations for future use of the human factors rapid assessment process in early design trades will also be provided.
