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Multipoint geo-statistical modeling algorithm based on p-stable LSH
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and Development , Sinopec Shengli Oil field Company , Shandong Dongying 257015, China)

Abstract: Image reconstruction idea is introduced into reservoir geological modeling field by SIMPAT, of which the most similar geolog-
ical mode is used to replace the data event at a to-be-estimated point for prediction using the similarity evaluation index of weakening
probability. When the model is larger with more data patterns, the SIMPAT computational efficiency is lower due to the humongous da-
ta pattern similarity calculation. To effectively balance the contradiction between the efficiency and memory of multipoint geo-statistical
modeling algorithm, based on the SIMPAT algorithm, the multipoint geo-statistical modeling algorithm LSHSIM based on p-stable lo-
cality sensitive hashing was put forward, and in this method, the locality sensitive hashing was used for mapping the eigenvector of data
pattern on the hash table. During modeling, the data pattern with the same hash value to the eigenvector of data event was extracted
from the hash table, and the most similar data pattern was applied to replace the data events at the to-be-estimated area. Through the
instance-based comparison between the new algorithm and existing methods such as SIMPAT, and the new algorithm has a high compu-
tational efficiency in saving the memory space, and the sensibility analysis, non-conditional and conditional simulations are conducted on
the key parameters of algorithm, which can better reproduce the prior geo-mode of training image.
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Manhattan distance
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Table 1 Feature vector of pattern(data event)based on block grid
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Fig.3 Principle of searching object based on p-stable

LSH algorithm
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Fig.6 Condition simulation base on “hard data”of LSHSIM algorithm
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Fig. 10 Sensitivity test of template size and block grid size
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Fig.11 Sensitivity test of hash bucket width and number of hash table
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