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Application of logging lithology identification based on support vector

machines in unconsolidated sediment investigation
YUE Yongdong, QU Hongjie, TAN Chunliang, ZHU Qiang, LIN Guangli
(Beijing Institute of Exploration Engineering, Beijing 100083, China)
Abstract: The accuracy of sedimentary facies and facies interface identification is not high due to the complex grain size
composition and low core recovery in sandy sediment. In this paper, a lithology identification model based on the
support vector machine (SVM) is established based on core and logging data, and the influence of the training set size
on the identification accuracy of the model is analyzed and compared with the BP neural network model. The results
show that the SVM model has high accuracy of lithology identification and low demand for training samples, which can
effectively make up for the insufficient core recovery and reduce the drilling cost. It is feasible to use the logging
lithology identification model based on SVM to identify the sedimentary sequence automatically in unconsolidated
sediment investigation, which is a beneficial attempt to implement green exploration.
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Fig.1 Schematic diagram of the SVM

classification principle
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Table 1 Average logging response values of different
lithology in the Quaternary at the southeast edge of
Hunshandake Sandy Land
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Fig.2 Radar map of average logging response of

different lithology in the Quaternary at the
southeast edge of Hunshandake Sandy Land
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Fig.3 Logging curve of unconsolidated sediments in BZK01 borehole
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Fig.4 Contour map of accuracy of the SVM grid method
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Table 2 Lithology identification results of each borehole based on the SVM model
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1 BZKO1(4247 41 %) 2000 1000 32 90.5 99.00 99.5
2 BZK02(3801 41 %t4%) 2000 1000 45.25 128.0 99.15 98.0

3 BZKO03(5544 4 %) 2500 1000 32 181.0 97.00 97.2
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classification accuracy for BZK01

L Pl RS Mk SVMIrZE  BPAE
U AR RN MEER/Y R/ Y
1 60 1000 79.9 76.7
2 100 1000 84.7 78.3
3 200 1000 90.4 83.5
4 300 1000 91.8 88.0
5 400 1000 94.7 90.6
6 500 1000 96.4 91.9
7 1000 1000 97.6 93.1
8 2000 1000 99.5 94.8
9 3000 1000 98.1 94.3
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