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Fig.3 FAST map of manned lunar research station architecture
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Architectural Design Objective System for Manned Lunar Research

Station Driven by Multiple Constraints

Li Shugi', Mei Hongyuan"’

(1. School of Architecture and Design, Harbin Institute of Technology, Harbin 150001, China;
2. Complex Environment Architecture Research Institute, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The Lunar Research Station is regarded as a strategic pivot for future deep space exploration. Its architectural design

is constrained by multiple factors, including extreme environments, resource scarcity, and high-load scientific research tasks. To

construct a scientific design guidance and evaluation system, the functional architecture of the station is delineated using the

Function Analysis System Technique (FAST) , based on three core objective constraints: environment, resources, and human

factors. Furthermore, the Function-Principle-Behavior-Structure (FPBS) framework is introduced to deduce the mapping

mechanism from scientific residency requirements to physical entities. On this basis, a multi-dimensional objectives evaluation

matrix centered on "Safety, Efficiency, and Habitability" is established, and the synergistic relationships among these targets are

quantified by a coupling coordination degree model. Theoretical support is provided by this study for the scheme decision-making

and performance evaluation of the Lunar Research Station.

Keywords: Lunar research station; architectural design objectives; systems engineering; Functional Analysis System

Technique (FAST); Function-Principle-Behavior-Structure (FPBS)

Highlights:

e Three core objective constraints (environment, resources, and human factors) are identified to construct the boundary
conditions for the station design.

e FAST and FPBS frameworks are integrated to deduce the scientific mapping mechanism from residency requirements to physical
entities.

e A multi-dimensional design target system and evaluation matrix centered on “Safety, Efficiency, and Habitability” are
established.
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