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Importing and processing of CT-images for
numerical simulations
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Computer Aided Material Engineering
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The CT-images

Red Sandstone

(Dr. Frieder Enzmann,

Metal Sponge
(from one of our projects)

Institut fur Geowissenschaften,

Johannes Gutenberg-Universitat Mainz)
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Sandstone: ImportModule

Status
Anahytic Object-Data; @

Memory. |INENOGNN O -
Clomain: — Yoxel —
Froject . \UsershglattDeskiopy02_ctCaseStudy
Importhdodule
1, 2 ar 4 Byte Integer (* raw) -
Browse Import Histogram | Process

Currentfile: ..Study/rs02a_<CT_1024_007m_.raw

Threshold Options Edit ...

“Yoxel Leng 0.7 m -

Z Fraunhofer

ITWM
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Go to the ImportModule
Chose the file format (here *.raw)
“Browse” for the file you want to import

If needed enter the image size, the voxel
length and the header size

You can crop the image (here the final size
IS 512x512x512 voxels)

Setting the thresholds with the “Threshold
Options” you can directly import the image
with the “Import” button

You can process the image with the
“Process” button




Sandstone:

The Image
Processing Dialog
appears:

= Set view-options
of the 2d cross
sections

= Set view-options
of the histogram

Image Processing Dialog

'-F D Pmcessin_g‘l’ava sters

View Options | 3D Image Size/Mode | 30 Image Filtter | *Direction | % Direction | Z Direction | Histogram
. 6.6e+008
Cross-Section
|1 Wiew Mode Gray Walues el
Zoom 100 b S
1.0e+008]
Set Gray Values Range . |0 21 255 2
Histogram
hinim aximal oxel Mumber g
E 1.0e+00%:
E.63402e+06 2
k]
Minirmal and Maximal Gray Yalue §
0 255
Crop Histogram | Logarithmic Scaling
Sawve 3D Imal I
Browse ...
Save 30 Image 1 DesppanEe
OePlihor szeo01 achiol Geel0nT Taev0z TGel00Z 19el00Z ZZebiz ZEsk0z
gray value
#-Slice Y-Slice Z-5lice
Undo Processing 257 2 |257 24 [257 e
Create got Cancel
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“3D Image Filter” tab:

Sandstone: Median Filter

Rotation

Median-Filter
Mean-Filter

Other image filters

needed?

For the sandstone
use the Median-
Filter (reduce
noise preserve

edges)

i Yiew Opti .| 3D Image Size/Mode

Prewview Threshold ?::2IJ4

Calculate SVF [

Yoxel Geometry Thresholds

OTSU - Threshald

Rotation

Psi 0.0
Theta oo
Phi 00

Raotate Image |

-Median Filtar-
s e Radius [Voxel] 2
: Apply
~Mean Fitter
Sphere Radius [Voxel] 11
Apply

Undo Processing

# Direction | % Direction | Z Direction | H\Stogram.\
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Sandstone: Thresholds

Segmentatlon Wlth g|0ba| E: ing Paremete 25e+007 B i
thresholds:

: 3D Processing Paran
1 m 13 | }

[ | I eW 0 e ray YWiew Options 30 Image Size/Mode i0Image Filer | 3
T

3e+007

2e+007 -

15e+007 -
Threshaolds T
” - g
a ueS an res O Freview Threshold 205 & —F

Yoxel Geomet

= Automatic Threshold
with the OTSU method | ==

= Use known SVF to | _— D "- oA
check the result ( RSEEd e 3
| | sphere R 2000 | ok | 2 .‘-A;- o
= Enter chosen | it L A
thresholds in “Voxel || .. S
Geometry Thresholds” |

= Click “Create gdt”
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Sponge: Crop and Scale

£ 30 processing rrameter:

View Options |~ 3D Image Size/Mode | 3D Image Filter
Size
— TS = T ¥leo 3
rop the sponge to
s -
INY {400 =1 5Y - LY 4o

600x400x400 Voxels e e B e

Change 30 Image Size

Scale the sponge to

5 m|Cr0nS Boxzls Lengthalin] 433206 43306 433e06
Fie-sampled Ldkath [m] [5kE-06 Se-06 Ee-06

Scale 30 Image

3D Image Gray Walues

Image has B-hit gray values

Use the median filter

with radius 3 (reduce e @
noise and preserve
edges)

Y-Slice
S 200
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Sponge: Thresholds

Segmentation with
global thresholds:

= Threshold in
histogram minimum

= Use known SVF to
check the result

= Enter chosen
thresholds in “Voxel . A
Geometry Thresholds Y

= Click “Create gdt” oo |
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Sandstone: ProcessGeo Cleanse

b File: C:/Users/glatt/Desktop/02_ctCaseStudy/rs02s_XCT_1024_007m_raw -- GeoDict2012R2 64 bit Windows Developer Edition | = =
File Modules “iew Options Macro Deweloper  Help
= = H = @ &
Status 2D Data View (v horizontal, Z werical) | ContourView | Armowiew | Tensorview ]
Anabtic Object-Data: @ N
Wolume % 30: | 0000 :19.20 |~ 2D:| 0000:2457 |+ Direction X -
temary: [NSOSEIN ©: 11086 Number of Obiocte 40 o0 Donth
ch = = ki 2 =
Domain: 512x512 x5 Vaoxel: 0.7 P HSr Area=Es = %
Components 30: — 2D — Slice 1 s =

Froject:  ..\Users\glatt\Desktiopi02_ctCe

Reassign aooo + 0000 -

Morto Cleanse | [NIEN

MNew Colar 0ooo

grximal Valume 1000

Periodicx ® Face

Periodic™

Face orEdge

=8,

Yeighborhood Mode

Periodic Z Face. Edge or Verex

43e-16 m®

Cancel

1 Depth: 0

Cleanse in ProcessGeo:

Fast Method to Remove
small components

Remove noise from
segmented CT-image
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The Resulting GeoDict Structures

Support, Math2Market Gmbk

17.10.12 15:39:24
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Flow and Conductivity Simulations

Use the CT images to predict material
properties like permeability,
conductivity, ..

Velocity [m/s]

753eM
6.02e-01 I
4 52e 01 -

3.01e01 -

1.51e-01 I
0.00e+00
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Conclusions and Outlook

GeoDict offers a lot of useful features to process and import CT-
Images for further use in GeoDict

Examples in this talk:
= A CT-image of a sandstone

= A CT-image of a metal sponge

Outlook

We try to further improve the import due to customer needs
= More image filters

= |mproved thresholding

MATH



