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Imaging has always played a vital role in obtaining a better understanding of porous media processes through
laboratory experiments. In contrast to pore-scale imaging, extracting Darcy-scale interpretation from porous
media experiments has so far not drawn equally big attention. On the other hand, various imaging techniques
used in the lab often do not offer pore-scale resolution, e.g., CT-PET, MRI, or optical images. Targeting the
dedicated processing of image data from aforementioned sources in a unified way, a new software package
has been developed to enable both qualitative and quantitative research based on experimental data: Dar-
SIA (short for Darcy-Scale Image Analysis) [1]. It provides unified input capabilities for various data types
as well as a range of preprocessing tools, upscaling routines, and multi-image comparison tools allow for
direct comparison. To mention two examples, such include tools to e.g. quantify the pointwise mechanical
deformation in terms of a displacement map; and measure the disparity between two fluid configurations in
terms of Wasserstein metrics and associated optimal transportation maps. Moreover, DarSIA provides I/O for
simulation data formats and thus conventiently allows for bridging computational and experimental research.

In this talk, we present the philosophy behind DarSIA, and showcase its application for two example studies:

1. the evaluation of optical image series of laboratory CO2 storage for the FluidFlower Validation Bench-
mark Study for the Storage of CO2 [2,3],

2. comparison of PET images of flow in fractured media against simulation data in the context of a vali-
dation study for mixed-dimensional modeling [4].
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