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Parallel Buffer Analysis of Large Scale Point Features
Based on Graph Partitioning
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Abstract: Objectives: Buffer analysis is a common tool of spatial analysis, which deals with the problem of
proximity. Due to numerous and complex operations in the algorithm, the computational efficiency needs to
be optimized. Methods: To process large scale point features, a graph—based representation model is pro-
posed, which establishes the spatial computational domain for data and analysis, and develops a well-bal-
anced task—partitioning method by partitioning the graph. First, the proposed model defines processing
functions of point features and their spatial relationships from the perspectives of graph nodes and graph edges,
and provides a logic description for buffer zone generation around point features. Second, the computational
weights of graph nodes and graph edges are obtained by fitting the time complexity of the above processing
functions. Finally, graph partitioning is adopted to divide the buffer task, which contributes to multiple par-
allel tasks matching with the computational resources. Results: The experimental results show that graph-
based buffer analysis can achieve better load balance and overall efficiency, which is superior to the main-
stream partitioning methods, regular—grid and quadtree. Conclusions: The proposed method can provide a
reference for optimization of spatial analysis methods when processing large scale vector data.
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Point Features
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9 450 452 125 33.60 194.92 118.52 1.64
10 500 419 060 38.46 209.65 120.52 1.74
11 550 385672 43.36 233.66 127.92 1.83
12 600 352 021 48.30 289.91 138.79 2.09
13 650 319934 53.02 392.93 148.13 2.65
14 700 289 453 57.49 1038.99 296.12 3.51
15 750 261 232 61.64 2925.87 409.83 7.14
16 800 235772 65.38 6 883.81 576.84 11.93
17 850 212723 68.76 18 782.26 1082.78 17.35
18 900 192 058 71.80 26 595.51 1392.72 19.10
19 950 173 827 74.47 31561.23 1541.99 20.47
20 1000 157 414 76.88 36 191.83 1518.41 23.84
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