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A fast 3D reconstruction algorithm of multiple point statistics

ZUQO Chen, TENG Qi-Zhi, HE Xiao-Hai , GAO Ming-Liang

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Based on the SNESIM algorithm, a fast three-dimensional (3D) reconstruction algorithm of
multiple-point statistics simulation was proposed. First, pattern sets were built by the red-black tree.
The height of tree structures was rapidly reduced. CPU time for retrieving matching data events was
saved. Then, the algorithm combined the advantages of probability aggregation approach and the se-
quential two-dimensional (2D) simulations with sample data approach. Half-template and all-template
were utilized in nodal simulation. The proportion of informed conditioning nodes in template was in-
creased so that the amount of possible data event was declined. The algorithm was tested on 2D channel-
ized reservoir section, 3D porous medium images and 3D reservoir rock images. The results showed that
this algorithm achieved the efficiency without degradation of accuracy. No matter isotropic or anisotropic
rocks, the visual characteristics, the statistics characteristics and the pores-throats structures of the re-
constructions were similar to the corresponding real 3D digital rock images, which proved that this algo-
rithm was reliability.
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Fig. 1 An illustration for training image and data
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Tab.2 Pore throat parameters comparison in isotropic rock re-

construction experiment

Pore throat parameters CT images Simulated realization
Average shape factor 0. 029 0. 030
Average pore radius(pm) 23. 417 24. 6408
Average throat radius(pm) 11. 078 12. 651
Average pore volume(m®) 1.200x10° 12 1.270x107 12
Average throat volume(m?®) 8.868x10 1 9.139x10 1
Average pore throat ratio 0. 287 0. 267
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Tab.3 Pore throat parameters comparison in anisotropic rock
reconstruction experiment

Pore throat parameters CT images Simulated realization
Average shape factor 0. 030 0. 030
Average pore radius(pm) 22. 767 23.282
Average throat radius(pm) 10. 165 10. 587
Average pore volume(m?®) 8.870x10 13 9.25x10 13
Average throat volume(m?®) 5.634x10 1 4.977x10 M
Average pore throat ratio 0. 292 0. 268
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rock reconstruction experiment
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Fig. 18 Statistical characteristic comparison in ani-
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