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ABSTRACT

Geological stratification interpretation divides geological strata based on acquired well-logging data, providing
comparative analysis results for strata and structures. This process serves as a fundamental framework for
subsequent drilling and development design plans, making it a crucial step in oil exploration and development
process. Traditional geological stratification interpretation methods are based primarily on geological, logging, and
experimental data, with manual determination of strata boundaries to obtain interpretation results. However,
manual interpretation is characterized by strong subjectivity and reliance on experience, which may compromise
the quality and consistency of the results. To eliminate the dependency on manual expertise and ensure the
accuracy of geological stratification, this study proposes a refined geological stratification algorithm based on the
Multilayer Perceptron (MLP) algorithm. The effectiveness of this algorithm is tested and analyzed based on the
coalbed methane blocks in the Ordos Basin. The method first employs Principal Component Analysis to analyze
the well-logging parameters, reducing the computational overhead caused by irrelevant parameters while ensuring
that the main influencing factors are preserved. This analysis selected well location, depth, and depth-related
parameters such as drilling time, gamma ray logs, and lithological logs as input features for the model.
Subsequently, based on the MLP framework, the loss function incorporates both inter-well and intra-well
constraints to train the geological stratification prediction model. Furthermore, this study segmented the gas well
positions using distance metrics, dividing the data set into several distinct regions to separately evaluate the model's
interpolation prediction ability and its extrapolation generalization capability. The results show that the proposed
model achieves a prediction accuracy of 95.04% within regions of stratigraphy that resemble the distribution seen
in the training data. As the distance between the prediction well and the nearest point in the training dataset
increases, the prediction accuracy gradually decreases. When the distance reaches approximately 1500-2000 meters
from the nearest training data point, the model still maintains an accuracy of 85.36% for the block. Therefore, the
model proposed in this paper not only provides reliable predictions for subsequent infill wells in the block but also
serves as a useful tool assisting the development of new wells away from original block.
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