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§1 Acquire a first R free to be merged and a second R tree to be inserted into the first R tree, wherein the height of the
first R tree is not greater than the height of the second R tree; in each R tree, storage information in each leaf node
comprises minimum bounding rectangular frames of spatial objects and primary key pointers thereof; and storage
information in each non-leaf node comprises minimum bounding rectangular frames of all child nodes, a primary
key pointer set of all the child nodes, maximum Hilbert values of all the spatial objects in the minimum bounding
rectangular frames, and minimum Hilbert values of all the spatial objects in the minimum bounding rectangular
frames
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R HT i R o A A S T —RAPHT T R AT S2 Onthe basis of Hilbert value information stored in each node, according to a layer-by-layer query sequence from a
roct node layer to a leaf node layer, perform querying to abtain a node to be inserted. in a second R-tree leaf node

l layer, of ach merged leaf node in a first Retree leaf node layer
S3 For each leaf node in the first R tree, insert, according to the sequence of the Hilbert values, spatial objects
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included in the leaf node into the node to be inserted that is determined in 82, so as to merge the two R trees; and if
leaf node capacity overflow accurs during a merging process, perform node splitting on the second R tree, and
according to the sequence of the Hilbert values, reallocate. to all the leaf nodes of the split second R tree, all the
spatial objects included in the first R tree and the second R tree

84 For the second R tree merged with the first R tree, update storage information in each node layer by layer according
to the sequence from a leaf node to a ract nods

s
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(57) Abstract: An R-tree index merging and updating method and apparatus based on a Hilbert curve, and a medium. The method
comprises the steps of: S1, acquiring a first R tree to be merged and a second R tree to be inserted into the first R tree, wherein upper and
lower limit ranges of Hilbert values of included objects are stored in non-leaf nodes of the R trees; S2, by means of a "top-to-bottom"
hierarchical query algorithm, querying a node to be inserted, in a second R-tree leaf node layer, of each merged leaf node in a first R-tree
leaf node layer; S3, according to a "bottom-to-top" hierarchical adjustment algorithm, for each leaf node in the first R tree, inserting,
according to the sequence of the Hilbert values, spatial objects included in the leaf node into the node to be inserted that is determined
in S2, so as to merge the two R trees; and S4, for the second R tree after merging, updating storage information in each node layer by
layer according to the sequence from a leaf node to a root node. The method has an important practical application value in the field
of high-performance storage of geographical spatial-temporal big data.
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