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Abstract

As the National Geographic Information Public Service Platform (Tianditu) transitions to a distributed service architecture, efficiently
integrating multi-source and heterogeneous data from national, provincial, and municipal nodes has become a critical challenge.
Taking the annual integration and update practice of “Tianditu-Shanghai” as the research subject, this paper systematically discusses
the technical challenges and solutions encountered in fusing geospatial data across multiple scales, time periods, and standards. First,
it analyzes the heterogeneity between national main node and Shanghai municipal node data in terms of geometric accuracy, attribute
structure, timeliness, and mathematical foundations. Then, it proposes a three-tier fusion principle prioritizing timeliness, high
precision, and consistency, establishing a complete technical workflow encompassing coordinate system conversion, feature layer
extraction, processing for geometric and attribute consistency, and quality control. The paper focuses on addressing key technical
issues such as road network integration in complex urban environments, intelligent deduplication of place names, addresses, and
points of interest (POIs), and color balancing of multi-source imagery. Finally, quantitative evaluation verifies that the fused data
achieve significant improvements in completeness, consistency, timeliness, and accuracy. The paper also outlines future directions,
including intelligent fusion based on geographic knowledge graphs and crowdsourced collaborative updates.
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