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Fig. 3 Statistical histogram of sensitivity coefficient of logging curve
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Table 1  Statistics of logging response of volcanic rock in DZ block

o GRIAPI P/(b-e™) R/(Q-m) AC/(ps-m™) CNLI% DEN/(g-cm™)
ZikE 8.3~39.2 3.18~5.02 98.6~319.4 165.6~264.2 12.1~21.7 2.37~2.75
BER A 19.8~79.1 3.68~4.40 45.5~461.6 166.3~292.3 12.3~36.2 2.26~2.66

KL AR 42.2~82.3 2.66~3.54 124.2~439.2 171.3~291.3 21.4~37.3 2.29~2.69
ZUIE 23.6~46.7 3.99~5.21 130.4~566.3 174.1~231.2 11.3~25.7 2.35~2.72
TUBE IR 31.2~77.5 4.21~6.31 31.2~118.3 202.2~309.1 16.1~30.1 2.34~2.59
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Fig. 4 Violin diagram showing the characteristic distribution of the logging response values of volcanic rock in DZ block
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Fig. 5 Crossplots of logging response values in DZ block
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Table 4  Statistics on the accuracy of lithology identification for different models
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Lithology logging identification of volcanic rock based on

ADASYN-GS-XGBOOST hybrid model
SONG Zihao', GONG Hongyu?, RAN Aihua?, YANG Penghui?, LIU Diren'

1. Key Laboratory of Exploration Technologies for Oil and Gas Resources, Ministry of Education, Yangtze University ;
2. Third Oil Production Plant of PetroChina Huabet Oilfield Company

Abstract: The forming environment of volcanic rocks is complex, and the lithology of volcanic rocks in a certain area
may be mainly composed of two or three types, which leads to serious imbalance of core data of different lithology. The
existing lithology identification methods are not effective in dealing with unbalanced samples among classes. To solve
these problems, a volcanic rock lithology identification method based on ADASYN—-GS—-XGBOOST hybrid model is
proposed. The unbalanced samples are processed by ADASYN oversampling algorithm to obtain a new sample set, and
then XGBOOST is used as the base classifier to classify the samples. The ADASYN—-GS—-XGBOOST hybrid lithology
identification model is established by using Grid Search to optimize the parameters of the model. The results of the
hybrid model training are compared with those of K nearest neighbor, naive Bayes, random forest, XGBOOST and
SMOTE-GS-XGBOOST algorithms. The results show that the model based on ADASYN—-GS-XGBOOST algorithm
has the best identification effect. This method overcomes the problem that existing lithology identification methods can
not effectively solve the problem of unbalanced samples, and greatly improves the accuracy of lithology identification
of volcanic rocks.
Key words: ADASYN algorithm; XGBOOST algorithm; hybrid model; volcanic rocks; logging; lithology identification
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