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Prediction of Reservoir Rock Brittleness Index Based on
CNN-BIiLSTM-AM
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(1. School of Computer and Information Technology , Northeast Petroleum University , Daging 163318 ,China;
2. Key Laboratory of Oil and Gas Reservoir and Underground Gas Storage Integrity Evaluation,Daging 163318, China)

Abstract : Brittleness index is one of the important geomechanical properties of reservoir rocks, but there is no clear definition for
brittleness index so far. Many scholars had proposed different methods to measure this parameter. Some methods, such as mineral
analysis, had higher costs. However, machine learning and depth learning can effectively integrate multivariate data,and make full use of
the data to mine the relationship between independent variables and dependent variables with lower costs. Therefore, we used depth
learning method to build the relationship model between logging curve data and reservoir rock brittleness. Because the logging curve was
a special time series curve, we adopted the BILSTM ( Bi-directional Long Short-Term Memory) model that can comprehensively
consider past and future information. At the same time, for further optimization, IDCNN ( One—Dimensional Convolution) was added to
the model to extract features, and AM ( Attention Mechanism) was introduced. At the same time, Pearson coefficient and XGBoost
(eXtreme Gradient Boosting) were used for analysis, and the sensitivity level and importance of each logging curve to brittleness are
studied. The final selected input parameters were AC ( Acoustic moveout) ,DEN (Density) ,CAL ( Caliper) ,GR ( Gamma Ray) and SP
( Spontaneous Potential ). Compared with other machine learning methods, the proposed method has the smallest MSE and RMSE,
0.003 5 and 0. 059 16 respectively. It is showed that CNN-BiLSTM-AM is a method with higher prediction accuracy and better effect.
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