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An R-tree node splitting algorithm based on shape analysis

Liu Yan™ ™, Fang Jinyun™ , Han Chengde”
(¥ Geographic Information Department of Integration Application Center, Institute of
Computing Technology, Chinese Academy of Sciences, Beijing 100190)
(™ Graduate University of Chinese Academy of Sciences, Beijing 100049)
Abstract

The paper proposes an R-tree node splitting algorithm based on the analysis of shapes of minimum bounding rectan-
gles (MBRs). The algorithm classifies MBRs of nodes and records, and decides the splitting policy based on their
shapes. At first a shape-based basic partition algorithm is described. Then to deal with possible uneven splitting resulis,
a balancing algorithm is proposed. At last a joint splitting algorithm is developed using siblings to improve the splitting
results. The comparison experiments showed that the proposed algorithm outperformed the comparison algorithms in both
the creation process and the query process. Besides, the algorithm is easy to implement and adaptable to various types of
data. Tt can be used in many kinds of spatial database systems and geographical information systems (GIS) .

Key words: geographical information systems (GIS), spatial database, spatial index, R-tree, node splitting algo-
rithm





