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Abstract

This research proposes a layered wearable architectural system that applies human systems research
and architectural logic for outer space to anthropogenic extreme environments on Earth, using textile sys-
tems to stabilize bodily and psychological function as body-scale infrastructure. The project demonstrates
how knowledge generated through space exploration and research, particularly within space architecture
and human factors engineering, can improve the quality of life of humans in any environment that desta-
bilizes the body and mind.

The project is driven by four design priorities: thermal protection, sleep stabilization, memory em-
bedding, and identity preservation. It began with research into sleep in microgravity, where astronauts
experience disrupted circadian rhythms and bodily destabilization due to the absence of gravity. These
conditions demonstrate that outer space is an extreme environment defined not only by physical distance,
but by the need for engineered habitat systems that regulate human physiological and psychological
function.

The research therefore expands the definition of extreme environments to include human-created con-
ditions of instability, particularly those produced by urban conflict and infrastructural collapse. In con-
temporary warfare, civilian populations often experience prolonged displacement, disrupted sleep, and
physiological and psychological trauma generated by the loss of architectural shelter. The loss of stabil-
ity that was once provided by the cultural and familial experience of home, means that the body must
continuously navigate both environmental exposure and emotional loss. To replace the stability fixed
infrastructure once provided in urban conflict zones, wearable architecture can function as body-scale in-
frastructure, delivering thermal and sleep regulation while reinforcing identity, dignity, and psychological
grounding in environments where physiological and psychological anchors of safety are absent.

In response, this research proposes a layered wearable architectural system derived from space-environment
research, and adapted to human-made extreme environments, where protection, sleep, and cultural con-
tinuity must be embodied rather than fixed in place. Through the comparative analysis of historical
and contemporary spacesuit design, extreme-environment garments, military uniforms and armor, and
Turkish and Ottoman dress traditions, the project investigates how layered textile systems can stabilize
the body thermally, ergonomically, and psychologically while embedding cultural memory within their
construction.

The resulting prototype treats the garment as wearable architecture: a portable micro-habitat that
mediates environmental risk while preserving identity, ritual, and memory. By translating principles from
space architecture to terrestrial instability, the research reframes wearable objects as architectural systems
capable of sustaining human dignity when fixed infrastructures fail.
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