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Design of a Cross—dimensional Geographical Knowledge Graph Construction System
Based on WebGIS

HE Jialei, HUANG Binghu, WANG Zhuo
(College of Oceanography and Space Informatics, China University of Petroleum (East China), Qingdao 266580, China)

Abstract: In view of the problems of complex construction process, insufficient scalability and dynamism of existing geographical knowledge
graph, we proposed a cross-dimensional geographical knowledge graph construction system based on dynamic ontology. By introducing dynamic
ontology technology, the system supports real-time update and expansion of ontology model, and combines RESTful API and WebSocket technology
to ensure the efficiency and real-time performance of ontology operation. In terms of data processing, Pandas, template matching and ALBERT
model are used for data cleaning, entity recognition and relationship extraction for structured, semi-structured and unstructured geographical data,
respectively, and RDF triples are generated and stored in MongoDB. The system uses Canvas and Google Earth API to realize the visualization of
2D canvas and 3D Earth of geographical knowledge, which enhances the interactivity and intuitiveness of knowledge graph. At the same time,
the graph data is analyzed by graph computing algorithm to provide support for deep mining and decision-making support of geographical
information. Experiments showed that the system was efficient and flexible in dynamic ontology management, data extraction and cross-dimensional
graph display, which was suitable for the general management and analysis needs of multi-source heterogeneous geographical data, and could
provide a new idea for the construction and application of geographical knowledge graph.
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