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Research on Three Dimensional City Model Data Partitioning
and Distributed Storage
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(1. National-Local Joint Engineering Laboratory of Geo-Spatial Information Technology, Hunan University of Science
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Abstract: With the rapid development of information acquisition technology, the geographic information data is
increasing at the magnitude of terabyte every day. As an important content of 3D GIS, 3D city model data plays
an important role in the construction of digital city and smart city. Because the data structure of 3D city model is
complex and the data volume is huge, how to efficiently divide and store large amount of 3D city model data in
order to meet the long-term management of data, the rapid visualization of data scheduling and the requirement
of spatial assistant decision-making of 3D GIS system, has become a research hotspot in recent years. Previous
data partitioning methods have caused the changes of zoning frequently in the data scheduling, which makes the
update and management of data become more difficult. So, it is necessary to find out a more stable and universal
data partitioning method. In this paper, based on the research of the shortcomings for the existing 3D city model
data partitioning methods, we proposed the large scale map partition method based on topology relation model,
and then we designed a unified name encoding scheme for the 3D models data after splitting. With the help of
the powerful massive data organization and efficient multiple concurrent access function of the non-relational
database MongoDB, a MongoDB sharded cluster server is constructed. The 3D city model data was used in unit
division, and the rules modeling software City Engine was applied to processing the divided units, thus
producing the 3D city model. Afterwards, MongoDB was used for data storage experiments. The results show
that the large scale map partition method based on topology relation model is capable and sutable for the data
partition of 3D city model, and the storage efficiency of the divided data is obviously improved. Moreover, the

MongoDB database has a good stability on multiple concurrent access.
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