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Reasoning of Spatial Distribution Pattern of Building Cluster based on Geographic
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Abstract: The graph structure- based knowledge graph plays important roles not only in the description and
reasoning of semantic network, but also in the structured abstraction and spatial reasoning of spatial entities. The
relational information of spatial entities is recorded in edges in the knowledge graph. Through the edge-based
knowledge graph computational reasoning such as path detection, sub graph alignment, pattern discovery, etc., it
can play an important role in spatial scene cognition. Geographic knowledge graph is a knowledge system that
formally describes geographic concepts, entities, and their interrelationships. It has both the connotation and
characteristics of general knowledge and the specific spatiotemporal characteristics of geographic knowledge. It
can connect semantic models with spatiotemporal models to describe semantic relations, spatial relations, and
temporal relations, and has great application potential in the expression, understanding, acquisition, and
reasoning of geographic knowledge. The existing research work of geographic knowledge graph is mostly
focused on semantics, and the extraction and expression of semantic relations are very rich and comprehensive,
which can support further functions such as semantic search and association analysis of geographic knowledge.
However, the knowledge expression of geographic knowledge graph in spatiotemporal model is relatively
lacking, and the existing spatial relationship is limited between elements, rarely involving the further distribution
situation and spatial pattern in spatial cognition. Thus, the geographic knowledge graph needs to be strengthened
in terms of spatial semantic knowledge. Based on the principle of knowledge graph construction, this paper takes
the construction of geographic knowledge graph of buildings as an example to realize the grid- pattern
recognition of buildings. Firstly, the buildings are abstracted into entities and expressed as nodes of the graph,
and the spatial neighborhood relations between buildings is extracted based on geometric proximity analysis, so

as to build the geographic knowledge graph of the building group. On this basis, combined with the domain
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knowledge of building pattern recognition, it further infers and constructs other spatial semantic relations, and
improves the geographic knowledge graph. Then the grid-pattern of the buildings complex scene is expressed as
the rules of the knowledge graph, which is based on NoSQL language for reasoning. The results show that this
method can effectively extract the linear pattern of buildings and further deduce the grid- pattern, which
demonstrates the important role of geographic knowledge graph in spatial reasoning and its good adaptability in
domain problem research, and provides ideas for the application of geographic knowledge graph in the field of
spatial cognition.

Key words: knowledge graph; spatial reasoning; building cluster pattern recognition; grid-pattern; geographic
knowledge; geographic entity; spatial relationship; spatial cognition
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Tab. 4 The reasoning rules of linear pattern and
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Tab. 5 Statistics of pattern recognition results
R R, R, R, R, Acc=R,/(R,*+R,) recall=R,/(R,+R,)
linearPattern 456 446 398 48 89.2% 87.3%
gridPattern 180 172 148 24 86.0% 82.2%
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Fig. 9 Recognition results after modifying different parameters
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