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PoroDict

Characterize the pore space of
a structure

Validate geometry models via
comparison with CT-images

Validate geometry models via
comparison with experiments

Compare the pore space of
different structures (materials)

Geometric Pore Size
Distribution (PSD)

Pore Size Distribution by
Porosimetry

Percolation Path

Estimate Surface Area
Three-Phase Contact Line
Open and Closed Porosity
Chord Length Distribution
Bubble Point

Euclidean Distance Transform
|dentify Pores (Watershed)
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Geometric Pore Size Distribution

simple geometry: usually:

Pore sizes well defined and easy to e
measure _ v
How to define a pore size ?

What is measured?
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Defining Pore Sizes

Pore space : X

Opening of radius r:

OT(X) == U Br)g}
BrsCX
Volume of pores with radius ., < < 5

O, (X) = Ory(X)

dark grey: r» > 20
light grey: 16 < r < 20
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Validate the model of a
sponge via comparison of
the PSD for model and
CT-image
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ldentify Pores (Watershed)

Use the watershed algorithm to:

= Separate pores
= Get a pore size analyzes

Structure
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Relative Count Probability [1]

Inputap | Results Map

Module: PoroDict (2012R2 Build 11605)
Command: WaterShed
Domain: 200x 200x 200 Yoxel: 1 im

Results Info

Volume Histogram

“isualization |
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1.0e-005

1.5e-005

Equivalent Diameter [m]

2.0e-005

2.5e-005

Options Histogram |

HoAxis Equivalent Diameter
y-Axis Relative Count Probakility
Mode Give Min. and hax Value

Min. Diameter [m] 0

Max. Diameter [m] 25e-5

Histogram Bins 20

Update Histogram

Load Inputbap  Store As Text Store As Himl

Close
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MatDict

Characterize the material = Connected Components
phases of a structure = 1D Statistics
Validate geometry models via = 2D Statistics

. th CTei .
comparison with CT-Images = Analyze Objects

Validate geometry models via
comparison with experiments

Compare the material phases
of different structures
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2D Statistics

Calculate the SVF T ——————— =
along rays in x-, y- or LY

; : status ObjectData 20 Diata Wiew (Y ho
Z-dlreCtlon MEI’ﬂyﬂtry:-lD: 71536 Volume % 3

MNumber of Ohject 3

Components 3

GEO

Domain: 1000 x100C Yaoxel: 1 pm
Project.  ..attyDocumentsi\MyFirstGeoD

Solid WValume Fraction

MatDict

EX am p I e 2D Statistics -
Use the 2D statistics to | ===
study the heterogeneity |
of a paper sheet

Calculate Statistics For | All Colors

Direction

b

*

Raster Length Giwven Length

1 prm

ResultFile (*.gdr) |2D8tatistics1micronlgdr

J es00 0 Cancel

Depth: 0 File: C:/Users/glatt/Desktop/UserMeeting/03PoroMat/2dStats/paper. gdt

Fecord Only Fun

Z Fraunhofer

ITWM
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0.1mm
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Heterogeneity of a Paper Sheet 2

Raster Length 2um

Raster Length 10um

1 Depth: 0 0 ce: 1 Depth: 0 ) 1 Depth: 0
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File

b
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Status

Analyze Objects

Project:

Analyze Gad-Objects:

Al

odules

Analytic ObjectData; @

Memory: _ IO

Dornain: 200x200x Yoxel: 1 fim
.DesktoptUsertestingy03Po

hetDict

e

-

Volumes
Contacts

Module: MatDict (2012R2 Build 11605)
Command: AnalyzeOhbjectsCmd
Domain: 200x200x 200 “oxel: 1 pm

View Options

w H B = «

hagcro

37830

= Qverlaps

Input Map
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24e-001
2.1e-001
1.82-001
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1.2e-001 A
8.8e-002
5.9e-002
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Relative Volume Probability [1]

Results Map

Fesults Info | Yolume Histogram

Developer  Help

20 Data View (v horizd Object Data

Analyze Options
“Walume % 30
MNumber of Ohject 30

Components 30

~ | | [~
‘Write Object Orientation to *gof File
Analyze Ohject Overlap (*.0oi Filg)
Analyze Ohject Contact (* oci File)

® Analyze Object Volume

Analyze All Colors

Yolurme Histogram
Hrhxis Equivalent Diametar 2

A

Felative Count Probahility s

Caontact Area Histogram | Yisualization

Options Histogram |

b Yolume et
Y=Auis Relative Yalume Frobakility v
Mode Give Min. and Max Value e
Min. Yolurne [m®] 0

Mex Yolurme [m*]  4.52-15

Histogram Bins 20 k=

0.0e+00

1.8e-015 2.7e01
Volume [m*3]

9.0e-016

5 3.6e-015 4.5e-015

Update Histogram

Load Inputhtap | Store As Text| | Store As Himl Close
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Conclusions

PoroDict and MatDict are powerful tools to analyze and validate
the geometry of material models and CT-images.

Examples:
= validation of a sponge model via comparison of the PSD
= Study the heterogeneity of paper with the 2D statistics

Outlook

Planed new features:

= Skeletonization algorithm

= Fiber property estimation (diameters,..)
= 3D Statistics
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