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Abstract

The Application of Machine Learning Technology to Elastic Log Prediction & Earth
Model Generation - A Deep Dive into the Underlying Computer Science

The presentation will commence with a brief introduction to Quantico and its Machine Learning heritage.

Two case studies will be presented that showcase the application of Machine Learning tools with specific
relevance to practitioners of Quantitative Interpretation.

Case Study #1 will feature a Machine Learning workflow that ingests Gamma Ray (and Resistivity if
available) and drilling dynamics data to simulate a full elastic log suite of compressional and shear sonics
and density. Included will be insights into recently harnessed tools for automating key elements of the
workflow, including MISO (multi-input, single-output) vs MIMO (multi-input, multi-output) models, BSIS
(Backward stepwise Input Selection), and Ensemble Selection via Genetic Algorithm (GA) Optimization.

Case Study #2 will use a Machine Learning approach that integrates well logs and seismic data to generate
high-resolution (typically 3m-7m) earth models that are populated with elastic, petrophysical,
geomechanical and drilling properties. The presentation will include guidance (tips and tricks) on choice
of NN architectures, activation functions, loss functions, back propagation training schemes, the use of
hyperparameter optimization schemes to manage these choices and finally, the assessment of confidence
in the final simulation.
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