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Abstract

This proposal builds upon the concept of a modular and adaptable space habitat by further exploring
the potential of transformable spatial systems in enhancing the habitability of and the adaptability to
different research programs. The core focus of the study is on the innovative application of adaptive
spatial configurations, tailored to meet the diverse and evolving needs of long-duration space missions.
By employing dynamic, reconfigurable elements, the habitat can seamlessly transition between different
operational modes, accommodating a range of activities and scenarios that arise throughout a mission.
This flexibility ensures that the space environment not only supports mission-specific objectives but also
promotes more suitable living conditions by providing a sense of customization and spatial variety. The
modular approach, paired with lighting design and projection mapping, allows for an optimal balance
between functionality and mental health considerations. This research highlights how transformable
spatial systems—ranging from modular partitions to convertible workspaces—can significantly improve
crew comfort, enhance productivity, and contribute to the long-term sustainability of human space explo-
ration. Through both qualitative and quantitative assessments, this study demonstrates the critical role of
adaptable environments in mitigating the challenges of confined, extreme settings, ultimately supporting
healthier and more productive crew dynamics.
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