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A Parallel Compression Algorithm for Multilevel River Linear
Vector Data Considering Spatial Adjacency Relations
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Abstract: This paper proposes a parallel compression algorithm for multilevel river vector data considering
spatial adjacency relations. The algorithm is composed of several steps. Firstly, in order to keep the spatial
adjacency relations of multilevel rivers, the spatial adjacency nodes of multilevel river vector data are ex-
tracted by topology analysis and network analysis. Then the Douglas-Peucker algorithm is improved to
keep these spatial adjacency nodes in the process of compression. In this way, a serial compression algo-
rithm for multilevel river vector data is proposed. Next, on the basis of establishing the task allocation
method and communication method, this paper proposes a parallel compression algorithm for multilevel
river vector data, and the algorithm is implemented using message passing interface (MPI) and C pro-
gramming language. Finally, the parallel compression algorithm is applied to compress the vector data of
multilevel rivers in the Three Gorges Reservoir Area of Chongqing. The results show that the spatial adja-
cency nodes retention rate of multilevel river vector data can reach an average of 100% using the proposed
parallel compression algorithm. Meanwhile, the speed-up ratio can reach an average of 2. 507 with 4 com-
pute nodes using the parallel compression algorithm comparing with serial compression algorithm, the
compression efficiency of multilevel river vector data is improved.

Key words: multilevel river; spatial adjacency relations; vector data compression; Douglas-Peucker algo-

rithm; parallel computing
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