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Spatial Index of 3D Point Cloud Data Based on Spark
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Abstract Two level spatial index based on R tree was presented according to the problem that spark engine doesn’t
support multi-dimensional spatial query,that is,the R subtree is created on each worker node,and these subtrees are
used as children to create the R tree on the master node. Memory replacement granularity of LRU algorithm is coarse,
and the result is not accurate enough. For this reason.the method of memory replacement based on data usage weight
was proposed. The ratio of actual used amount of data and its total amount is used as replacement weight. The method
stores the hot scene data in RDD form into memory and improves the query efficiency based on memory. According to
the visual principle of far thick and near fine, the level of detail query was presented. The point cloud data that best re-
present the object characteristics are firstly transmitted or the simplified model data are only transmitted to the client,so
as to solve the problem of insufficient network bandwidth and data loading delay. Experimental results show that the
proposed method can effectively solve the problem of multi-dimensional spatial query on spark,and the query efficiency
is improved obviously.

Keywords Spark. Multi-dimensional spatial index, 3D point cloud data, Data usage weight, Level of detail, Virtual
tourism
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