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Abstract

Stratigraphic correlation of well logs is critical for subsurface studies, from regional geological assessments to reservoir-scale analyses.
Traditional manual approaches are slow and prone to errors, particularly with large datasets. To overcome these limitations, we introduce a
cloud-native, automated solution combining Dynamic Time Warping (DTW) for sequence alignment and machine learning for data
preprocessing. DTW aligns well-log sequences by minimizing cumulative differences along a non-linear path, ensuring robust pairwise
correlations. Optimization of all the local shifts among all pairwise correlations is then performed to ensure the global consistency of the multi-
well multi-log correlation resulting. This produces a Relative Geologic Time (RGT) framework with unbiased and consistent results among all
wells and logs. Machine learning enhances preprocessing by identifying and excluding igneous intrusions, improving the reliability of the
correlation. The solution is built for the cloud, leveraging the dynamic scalability of computational resources (e.g., CPUs and GPUSs) to process
extensive datasets rapidly. It supports parallel processing, enabling workflows to consistently handle tens to hundreds of wells with several log
curves. This methodology was successfully applied to datasets from Brazilian basins, including Parnaiba and Solimoes. These examples
illustrate the tool's versatility and ability to handle diverse geological settings, from complex stratigraphic sequences to scenarios involving
intrusive igneous rocks. The automated approach correlated tenths of wells within minutes—a task that traditionally requires days to weeks—
highlighting its ability to streamline workflows across different contexts. The cloud-native platform enables rapid processing across diverse
scenarios, from high-resolution stratigraphic analysis to multi-scenario evaluations, offering geologists dynamic scalability and flexibility. By
integrating machine learning to exclude asynchronously deposited rocks, such as igneous intrusions, the method ensures robust and reliable
correlations across varying geological contexts. The results demonstrate increased efficiency and consistency in extracting stratigraphic
markers, with automated workflows producing results aligned with geological expectations. This approach significantly reduces interpretation
time, enabling fast, multi-scenario subsurface analyses for exploration and reservoir characterization. Acknowledgment: This research was
supported by Geopark through funding mechanisms established by the Brazilian National Agency of Petroleum, Natural Gas, and Biofuels
(ANP).



