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Abstract: The geometry, topology and attribute information of geological bodies in geological re-
ports are important constraint information in the 3D geological modeling process. However, the

traditional attribute information extraction methods have problems such as limited coverage, lim-
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ited to artificial design features and poor model generalization ability. Facing the 3D modeling

task, the geometry, topology and attribute text characteristics of geological bodies in geological

reports are summarized, and a 3D geological modeling information extraction method based on
BERT-BIiLSTM-CRF is proposed; based on the BERT pre-training model, a deep learning model

integrating BILSTM and CRF is constructed to obtain deep semantic information of dynamic char-

acters through the BERT model to make up for the static word vector cannot solve the problem of

multiple meanings of a word, and improve the extraction ability of complex modeling information

of geological bodies. The model performance is evaluated with 43 geological reports as the data

source, and the experimental results show that the proposed method has an accuracy rate of over

90% for extracting three types of attribute information of geological bodies, which is an impor-

tant support for 3D geological modeling.

Keywords: 3D geological modelling; attribute extraction; BERT; constraint information
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Tab. 2 Dataset statistics information
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Tab. 3 Example labeling of deep learning
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77, NVIDIA GeForce GTX3090GPU, Ubuntu
14.10 Linux64 {7 #2:1E & g8, A8 b AH 6 2 B0k
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Tab. 4 BERT-BILSTM-CRF model parameter settings
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Layer 12 Learn_rate 5E-5 Max_seq_length 128
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Heads 12 Train_batch_size 20 Clip 5
Parameters 110M Train_epochs 35 Lstm_size 128
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Tab. 5 Different deep learning model Geological modeling

constraint information extraction performance

[ PC%) RC%) Fl-score( %)
CRF 80. 34 79. 88 80. 11
IDCNN-CRF 82.76 81.06 81. 90
BiLSTM-CRF 84.22 84. 09 84.15
BiLSTM-Att-CRF 86. 98 85. 01 85. 98
BiGRU 88. 11 87.23 87.67
BERT-BiLSTM-CRF 91.22 90. 88 91. 05
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200
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Tab. 6 BERT-BILSTM-CRF model Geological modeling constraint information extraction results display
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P& :400 m/Prop
0. 6 km?/Prop
ERE /Geom

B4 :2 400 m/Prop
MA:7. 5 km?/Prop

7 : Prop=Property {42 J& ¥ ; Topo= Topology 1t £ #i $b ; Geom= Geometry , f{, 2 JL{] .
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