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Abstract

With the deepening of lunar exploration, humanity has initiated a second wave of lunar exploration.
Long-term and sustainable lunar scientific research and development have become prevailing trends. Plan-
ning lunar bases, deploying, and constructing habitable facilities constitute the foundation for lunar ex-
ploitation and utilization, representing both the challenges and focal points of such endeavors. This
emerging interdisciplinary field integrating aerospace and architecture encompasses novel domains, inno-
vative technologies, significant complexity, and profound implications.

From a historical architectural perspective, by studying the evolution of human architectural units
and settlement patterns, we have distilled six underlying principles that consistently govern base planning
and architectural spatial design: (1) morphological adaptation driven by environmental responsiveness;
(2) iterative empowerment through technological leaps and material innovations; (3) safety-protection
demands shaping spatial organization; (4) collective decision-making mechanisms influencing functional
layouts; (5) implicit regulation via cultural symbolism; and (6) continuous deconstruction-reconfiguration
of spatial prototypes. Through a longitudinal analysis spanning from Paleolithic cave dwellings to mod-
ern smart cities, the study reveals that early human habitats manifested as ”functionally diffuse entities,”
evolved into ”axially aggregated structures” in agricultural societies, transformed into ”modular growing
systems” during industrialization, and ultimately developed into ”topologically interconnected networks”
in the digital era. This evolutionary progression fundamentally stems from dynamic interactions among
evolving human demands, nested technological systems, and environmental constraints. For lunar base
planning, this research proposes the ”Limited Environment Augmentation Theory” based on terrestrial
survival experience. Under extreme lunar conditions (low gravity, high radiation, and severe tempera-
ture fluctuations), conventional spatial organizational paradigms must be redefined. Lunar construction
requires transcending Earth-bound design paradigms and establishing novel evaluation criteria across six
dimensions: environmental adaptation, operational maintenance, emergency response, resource localiza-
tion, cultural preservation, and economic feasibility. This approach embeds ”human-machine collaborative
decision-making” into spatial genetic codes while employing structural programmability to address mission
scalability needs.

This framework not only inherits millennia of human architectural wisdom but also represents an
inevitable pathway for interplanetary civilization evolution.
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