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Adaptive direct sampling core 3D reconstruction algorithm

XU Shi-Han, TENG Qi-Zhi, FENG Jun-Xi, DING Kai
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract; The direct sampling algorithm has certain difficulties in practical application because it intro-
duces a number of parameters that need to be manually adjusted during the reconstruction process. Ai-
ming at this problem, an adaptive direct sampling core three-dimensional (3D) reconstruction algorithm
is proposed. the image is first reconstructed step by step with three-level grid. Secondly, Gaussian
weighting is used to improve the accuracy of pattern match. Then, according to the conditional data
points of the data event to be matched, the pattern search range is adaptively selected, and the center
point of the minimum distance pattern is assigned to the point to be simulated. Finally, the proposed al-
gorithm and the traditional direct sampling algorithm are used to perform 3D reconstruction for multiple
reservoir core images respectively. The effectiveness of the adaptive direct sampling core 3D reconstruc-
tion algorithm is demonstrated by comparing the difference between the reconstruction result and the re-
al structure in the statistical distribution and pore structure.

Keywords: 3D reconstruction; Adaptive direct sampling algorithm; Reservoir core images; Training im-

age; Three-grid
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Fig.1 Pattern extraction diagram
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Fig.5 Gauss weighted case of each pixel point in 9 *
9 data template(center point is reference point)
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Fig. 6 Real core pore structure and training images
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Fig. 7 Reconstruction results of training image a
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Fig. 8 Reconstruction results of training image b
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Fig. 9 Comparison of statistical characteristics of reconstruction results of training image a
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Fig. 10 Comparison of statistical characteristics of reconstruction results of training image b
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Tab. 1 Comparison of pore throat parameters between reconstructed results and real core pore structure
Pore throat parameters Micro-CT Ay Az B B,
Average shape factor 0. 0688 0. 0681 0. 0691 0. 0689 0. 0460
Average pore radius(pm) 54,1 52.8 53.5 52.3 14.5
Average throat radius(pm) 19.9 20.5 19.6 19.9 33.0
Average pore volume(m?®) 7.82X10°13 7.54X10713 9.37x1013 7.20X10°1 1.90x10~ 1
Average throat volume(m?) 1.15Xx10713 1. 14x10718 1.19x10718 1.03x1071 1.73X10712
Average pore throat radio 0. 2944 0. 3033 0. 2529 0. 2979 0. 2025
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