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Context and Motivation

e Part of project: Conditions of suffosive erosion phenomena in
soils

e Understanding the transport
possibilities

e Describing the pore space by
parameters (csd, psd, ...)

e Defining and extracting the pore
structures from CT
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Pore Space: Definitions

e 3D distance map to the particle boundaries

e Elements of pore space:

* Pore centers — maxima
* Pore constrictions — 2-saddles

* Pore paths — unstable manifolds of
2-saddles

* Pore bodies — stable manifolds of
maxima excl. the particle regions

Example in 2D
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Pore Structure

e \oronoi-like decomposition

e Pore Graph:
e Edges: 3 particle regions
e Nodes: >3 particle regions

e Radius: distance information
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Pore Volume

e Pore bodies: stable manifolds of
maxima excl. the particle
regions

® Propagating labeled pore
centers
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Pore Merge

e Unstable pore separation

® Error reduction in
guantification

® Topological persistence
simplification
[Edelsbrunner, 2002]

® Persistence measure based
on distance information

Example in 2D

ICSE—6 2012 Ulrike Homberg, Zuse Institute Berlin: Automatic Extraction and Analysis of Realistic Pore Structures from uCT 7



Pore Merge

e Merge on pore graph
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Conclusion

e Summary

e Definition & extraction of pore space elements
e Compact descriptions of pore space
e (Quantification of the elements, csd, psd, ...

e [ntegration into the software system ZIBAmira

e (Qutlook — Graph-based Analysis

e Path filtering

e Particle size-dependent critical constrictions,
paths, and depth of penetration
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Pore Merge vs. Constriction Size Distribution

Merge Behavior Constriction size distribution at
different merge Thresholds
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Simplification for Pore Merge
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Simplification for Pore Merge
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Particle Structure

® Pre-processing and thresholding
e Morphological separation

e Distance-based reconstruction

e Description: particle size, number,
position, orientation ...

e Algorithm variations depending on
specific problem

Data courtesy: BAM, A. Staude
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