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Super dimension reconstruction algorithm based on porosity classification

MA Zhen-Chuan , TENG Qi-Zhi, XIA Zhi-Xin, WU Xiao-Hong
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Since a lot of pattern matching in the process of dictionary set establishment and three-dimen-
sional(3D) reconstruction, the super dimension algorithm takes a long time and is difficult in practical
application. To solve this problem, a super-dimensional reconstruction algorithm based on porosity clas-
sification is proposed, which can greatly reduce the time cost of 3D reconstruction, First, the dictionary
sets are classified by the porosity of dictionary elements. Then, the porosity classification dictionary is
used to search according to porosity during reconstruction, and the corresponding dictionary interval is
searched first. Based on the 3D reconstruction of different training images and porosity distribution, an
adaptive search range determination method is proposed. Finally, the effectiveness of the proposed super
dimension algorithm is verified by multiple reconstruction of the training images of high, medium and
low porosity, a comparative analysis is made on the reconstruction results of the traditional Super dimen-
sion algorithm and the proposed algorithm in terms of the statistical characteristic function, pore-throat
parameters and reconstruction time.
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Tab.1 Comparison of real 3D structure and reconstructed pore parameters

LBS %L LB SEYFLBRSE SR AR/ pm SEE LB pm?® LR R IR pm?  PIFLBUE AR T
HAEEH A 0. 1857 25. 47 1.03Xx10713 1.00x1078 0. 849
FHAE R Al 0.1769 27.85 3.83x107 1 4.56X107° 0. 828
WmALES A2 0.1768 27.86 3.93x10 14 4.86X107° 0. 828
WAL A3 0.1761 29, 87 1.60X10713 8.53x107¢ 0. 825
WSS A 0.1817 41. 37 3.02Xx10718 1.69x10°8 0. 745
BELEH B 0.1127 28. 42 1.03x10°18 6.73Xx10°9 0. 820
EALEE Bl 0. 1131 33. 94 3.83x10 1 3.08X10°9 0.779
AL B2 0.1127 32. 21 3.93x10 1 3.20%1079 0. 794
T B3 0. 1061 31. 20 1.03Xx1013 6. 74X10°9 0. 812
AL BA 0.1162 41.70 9. 68x10 1 6. 48%x109 0. 730
BLSLE C 0. 0678 44. 48 5.71X107 14 4.10X107° 0.721
WAL Cl 0. 0649 38. 82 2.42X10"1 2.15%10°9 0. 746
LS C2 0. 0654 37.01 2.58x10 14 2.30x107¢ 0. 760
FALEE C3 0. 0608 41.16 1.64X10718 8.79x107¢ 0.792
TR CL 0. 0674 57. 4 4.50Xx10" 14 3.25X1079 0. 657
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Analysis of reconstruction efficiency of reference

Tab. 3

image a at different thresholds

B 0.26%  0.31 0.36  0.45  0.63 &K

KERE/%  80.98  86.22  90.54  95.85  99.82 100

BffEl/s  1493.4 1689.8 1811.2 1985.8 2117.8 2207.6
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Analysis of reconstruction efficiency of reference
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