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Abstract Object—oriented modeling is a fundamental paradigm in the field of geographic information system (GIS), offering distinct
advantages in representing spatial structures, semantic relationships, and dynamic behaviors. This paper first provides a systematic review
of the theoretical foundations and developmental trajectory of object—oriented spatial modeling, highlighting its central role and evolution
within spatial cognition modeling frameworks. It then analyzes the technical progress and practical applications of this approach in key
scenarios such as 3D urban modeling, watershed management, and landslide analysis. In response to the spatial intelligence demands of
the foundation model era, this study proposes a pathway to empower geographic cognition through object—oriented spatial modeling,
focusing on four key aspects: structured spatial semantic embedding, computable spatial relational logic, graph—based cognitive execution
frameworks, and unified intermediate representation languages. The findings suggest that integrating object—oriented cognitive structures
and dynamic process models can significantly enhance the capabilities of pre—trained models in spatial semantic understanding, causal
reasoning, and complex task execution. This research provides a theoretical perspective and key element analysis for integrating GIS
modeling with large model technologies, offering conceptual support and an exploratory framework for building spatially intelligent
foundation models.

Keywords geographic information system; geographic foundation model; object—oriented spatial modeling; GeoAl; geospatial

intelligence
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