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Design of a model for the prediction of petrophysical
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We present the design of a prototype for the prediction of permeability from 2D microstructural image data.
Fault rocks of a normal fault in a Jurassic limestone-marl sequence in northern Bavaria, Germany, are analyzed
for the algorithmic integration of microstructural data (light microscopy and scanning electron microscopy)
with petrophysical measurement results (including He pycnometry and MICP derived permeability).
It is assumed that the rock microstructure is directly related to the petrophysical properties - such as perme-
ability - of the rocks (Schmatz et al., 2017, Saxena et al., 2017). The good comparability in carbonates of e.g.
He porosity with BIB-SEM porosity (Broad-Ion-Beam-Polishing in combination with SEM, Norbisrath, 2015)
and pore space connectivity from mercury porosimetry and LMI-BIB- SEM (Liquid-Metal-Injection, Klaver et
al., 2021) shows the empirical relationship between volume measurements and image information.
With the help of deep learning algorithms, quantitative data on the porosity, permeability and mineralogical
composition of the rock samples are analysed and linked. The step is first performed on homogeneous samples.
The trained algorithm will first be tested on a test data set and finally compared with the simulation results
(e.g., Kottwitz et al. 2021). Subsequently, the analyses of the different fault rock facies will be combined and
again integrated with the corresponding simulation results.
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