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Abstract

Random forests model is a pattern recognition technology developed on the basis of decision tree
model. Compared with other methods, it can not only solve the over-fitting phenomenon of decision
tree model classification, improving the generalization of the model, but also have higher classifi-
cation accuracy. Lithology identification is essentially a classification problem. Therefore, the ad-
vantages of strong generalization of random forest and high classification accuracy are used in this
paper. Firstly, 133 lithology samples and lithology identification standard of the second member of
Huoshiling formation in X fault depression are determined by thin section analysis, borehole coring
and drilling coring data. GR, CNL, DEN, AC, RLLD and RLLS are used to identify lithology as the sample
attribute. Then, by simulating the influence of the maximum characteristic number, the maximum
depth and the number of decision tree classifiers on lithology recognition accuracy in random forest
model, a lithology recognition model based on random forest is established. Finally, the lithology of
15 key wells is identified. Six kinds of lithology including andesite, andesitic volcanic breccia, ande-
sitic tuff, rhyolite, rhyolitic volcanic breccia and rhyolitic tuff are recognised. Compared with FMI
and core lithology, the average coincidence rate is 80.2%. The results show that the lithology iden-
tification method is more accurate than that determined by mud logging and meets the require-
ments of lithology identification in X fault depression.
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Figure 1. Schematic diagram of random forest training process
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Figure 2. Schematic diagram of random forest classification process
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Figure 3. Schematic diagram of volcanic rock lithology identification based on the random forest algorithm
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Table 1. Logging response characteristics of volcanic rocks
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Table 2. Maximum depth characteristics analysis for volcanic rock lithology identification
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3 93.3% 94.2%
4 88.5% 99.5%
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Table 3. Parameters of random forest model for volcanic rock lithology identification
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Figure 4. Schematic diagram of the variation in simulation prediction
accuracy of the maximum characteristic number of volcanic rocks
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Figure 5. Schematic diagram of the variation in simulation prediction
accuracy of the number of decision tree classifiers for volcanic rocks
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Figure 6. Case analysis of volcanic rock lithology identification
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