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Fig. 1 Generating the initialization triangle in

situation 1 (a) and situation 2 (b)
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Fig. 2  Preprocessing of point set

(a) point M locates in zone R1; (b) point N locates in zone (D) of zone R1; (c) point N locates in zone (2) of
zone R1; (d) point N locates in zone 3) of zone R1; (e) point M locates in zone R1; (f) point M

locates in zone R2; (g) point M locates in zone R3; (h) point M locates in zone R4
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Shandong Seismic Network
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Fig. 5 Voronoi diagram generated by Shandong

Seismic Network
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Fig. 6 Empty areas diagram formed by the interrupt stations and the schematic of triangular

generated in four different cases

(a) empty area; (b) forming a enclosed area under the case 1 when the interrupt stations in the network; (c) forming a enclosed

area under the case 2 when the interrupt stations in the network; (d) forming a semi-closed area under the case 1 when the interrupt

stations in the network edge; (e) forming a semi-closed area under the case 2 when the interrupt stations in the network edge
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Fig. 7 Delaunay triangulation (a) and the new Voronoi diagram (b) generated by

considering the interrupted seismic stations
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by removing five interrupt stations
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Improvement of Voronoi Diagram Generation Algorithm in Real-time
Seismic Monitoring Network

ZHAO Rui, LIU Xi-qiang
( Earthquake Administration of Shandong Province, Jinan 250014, Shandong, China)

Abstract

Earthquake early warning developes in recent years, which is a kind of new earthquake monitoring technol-
ogy and earthquake disaster prevention. The research on Voronoi diagram generation algorithm in real-time seis-
mic monitoring network can provide the effective technical support for earthquake early warning system. Basing
on the analysis and research on the incremental insertion algorithm of Voronoi diagram, combined with the actu-
al running conditions of real-time seismic monitoring network, an improved local triangulation generation algo-
rithm is proposed, which could generate Voronoi cells of the normal operation of the stations quickly and effi-
ciently except for the interrupt stations. Meanwhile, it is possible to constraint the generation of the convex hull.
Compared to the traditional method, the Voronoi diagram generates by the proposed method which is able to
guarantee accuracy, and is superior in shorter CPU times.

Key words: real-time seismic monitoring; Voronoi diagram; Delaunay triangulation; incremental inser-

tion algorithm; local triangulation generation algorithm



