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1 Graphical User Interface
At the program start, the GeoDict home screen is shown.

The heading for the Modulels1 section refers to one of the licensed modules, e.g., such as the
FiberGeo module. The Visualization area shows the GeoDict splash screen.
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GeoDict Graphical User Interface

Basic elements of the GeoDict GUI

1. Menu barm that gives access to the main features of GeoDict.
Toolbarl s} that provides several shortcuts to the most common tools.

Hardware Status|«1section and Statistics Section[« 1

& [ o

Project Status sectionlss, where information about the current project is shown and the
loaded structure and volume fields can be edited in the right-click menu.

&

Module sectionl s}, where commands and their options for the chosen module can be
selected.

Console & Notifications[s} that display messages from GeoDict.
Sidebarm where modifications of the visualization or the structure can be made.

Recent Files & Folders[+s], which shows the last used folders and files on the start screen.

© ® N o

View Controls & Visualization area @, where the structure is shown and visualization
settings can be made.

Graphical User Interface 3


https://www.math2market.com

Graphical User Interface:

New in GeoDict 2026

e A dark color schemel 21 (Dark Mode) is now available in GeoDict.

e Buttons to load and save volume files were added to the toolbar| 1

e Join the conversation

Visit the Community on GeoDict Forum to be inspired and get answers to top
questions.

Find illustrative application examples on the website.

Our tutorials and seminar videos give you a first hands-on experience. They are
collected in the Learning Center.

Send your Support Request to our technical Support.
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1.1 Menu Bar

The Menu bar gives access to the GeoDict modules and other functionality. The options are
accessible by scrolling down in the pull-down menus.

File Import Model Anzlyze Predicc Export View Settings Macro Geodpp Cloud & Queue Help

Menu bar entries

1. Load and save GeoDict files and mange you license via the File[ s 1menu.

2. Do you want to import a 3D scan? Study the Import section.

w

Model and alter statistical digital twins via the structure generators found in the Model
menu.

. Analyze the properties of your materials.
. Simulate and Predict physical and chemical processes in your materials.

. Export structures to other file formats compatible with other software packages.

4
5
6
7. Define how to View[zyour materials to create beautiful visualizations.
8. Edit the overall Settings[2in GeoDict.

9

. Automate your workflows with GeoPython via the Macro menu.
10.Find many helpful GeoApps shipped with GeoDict or generate your own custom GeoApps.
11.Accelerate your computation time using Cloud or Job Queue.

12.Find Help[ «1for the GeoDict options.

1.1.1 File

You can load and save GeoDict files, choose your project folder, and manage your license via
the File menu.
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m Import Model Analyze Predict Export View Settings Macro GeoApp Cloud & Queue Help

%), Open Structure (*.gdt, *.gad)... Ctrl+0
Import Structure (*.gdt, *.gad)...

T Open Results (*.qdr)... Ctri+R Manage files
Clean-Up / Pack Results (*.gdr)... and folders

@, Load Volume File...
Load Particles. ..

Open Recent File... '
° = Choose Project Folder B
%} Save Structure as... Ctri+S

Save Structure as Image Stack (*.png)...
&, Save Image as... Save files
¢) Save Video as...

Save Triangulation a

i

®; Save Volume File a

[T

[0 Discard Structure and Volume Files
Discard Volume Files
Discard Particles
Discard Triangulation

Clear Recent Files / Folders

[ W —- e
Manage Floating License... Manage licenses
Choose License File...

T Quit Ctri+Q Quit

The File menu:

e Manage Files and Folders[ 71
Open and pack files and choose your project folder.

* Save Files| ]
Save GeoDict files and export beautiful images and videos.

e Discard Files| 1
Discard structure or simulation results and clear recent files / folders.

e Manage Licenses[ s
Choose license and manage floating license.

e Quit/ 2
Close GeoDict.
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Manage Files and Folders
Import Model Analyze Predict Export View Settings Macro GeoApp Cloud & Queue Help

&), Open Structure (*.gdt, *.gad)... Ctri+0
Import Structure (*.gdt, *.gad)...
T Open Results (*.adr)... Ctr+R

Clean-Up / Pack Results (*.qgdr)...
@, Load Volume File_..

Load Particles...

Open Recent File... ’
@ Choose Project Folder »

“Open Structure (*.gdt, *.gad)

Select Open Structure (*.gdt, *.gad)... to browse for a saved structure file and open it.
The file can be in GDT format (GeoDict compressed format), in GAD format (GeoDict
analytic data) or in an index image format (*.leS or *.g32).

The Select File dialog opens in the currently selected project folder[+", but you can
also navigate to other project folders you have created.

Loading a *.IeS or *.g32 file with Open Structure imports the file as a structure in
GeoDict, assigning the indices to the 256 Material IDs. First, the index 0 is assigned to
ID0O0. Then, the other indices are assigned to the other 255 IDs equally. That means,
index 01 gets ID 01, index 02 gets ID 2 and so on till index 255 gets ID 255. If more
than 256 indices are contained in the *.g32, then the IDs are assigned again starting
with ID 01 for index 256. Loading such files with File - Load Volume File[ s 1instead,
loads it as an index image.

,

The toolbar icon is the shortcut to open structure files.

“lImport Structure (*.gdt, *.gad)

With Import Structure (*.gdt, *.gad)... files in GDT and GAD format can be loaded
into GeoDict. In contrast to Open Structure, after selecting a file to open, the Import
Structure dialog offers several options, such as changing the voxel length and
cropping the structure.

For a GDT file which contains analytical information of the microstructure, you can
decide to Import the structure as Analytical Structure or to only Import as Voxel
Structure. For GAD files, only the Import as Analytical Structure is selectable.
Importing as analytical structure allows, e.g., to change the origin or to rotate the
structure. The options are explained in more detail in the Import GAD data section of
the GadGeo chapter.

If Import as Voxel Structure is checked, the original values of NX, NY, NZ are shown,
but cannot be edited. The Voxel Length can be changed and has no impact on the
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number of voxels, only the physical size is changed. Select the unit for the voxel length
from the pull-down menu in the upper right corner of the dialog.

A sub-region to load can be set by adjusting the sliders for CropX, CropY, and CropZ
or entering the exact voxel number in the corresponding boxes. The resulting size in the
corresponding direction is shown on the right in number of voxels and length in units.

E] GOT2 Import — Structure.gdt

pm  ~
Import as Analytical Structure

& Import as Voxel Structure

M 100

MY 100

NZ 100

Voxel Length [/ (pm) |1

CropX 0 |*|[F {100 || NX: 100 (100 pm)
Crop¥ 0 [T LS 1100 |+| NY: 100 (100 pm)
CropZ 0 |3 LK {1100 |+| NZ: 100 (100 pm)

Cancel Import

¥ Open Results (*.gdr)

Select Open Results (*.gdr)... to open and load result files in GDR format (GeoDict
results), obtained, e.g., from a previous run of a GeoDict solver or structure generator
into the Result Viewer. Browse for the file to load in the Select file dialog, which opens
in the current project folder.
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The toolbar icon ¥ is the shortcut to open results.

W Clean-Up / Pack Results (*.gdr)

Select Clean-Up / Pack Results (*.gdr)... to delete or compress additional files that
are saved in the result folder of the chosen result file. This functionality is also available
in the Result Viewer under Manage Data in the bottom section and described there.

“Load Volume File

Select Load Volume File... to open volume files and visualize the contained volume

fields, e.g., *.vap files (velocity and pressure fields). You can open and load result files
for visualization in numerous formats.

Velocity and Pressure File (*.vap)

Scalar Result File (*.hht)

Displacements and Stresses (*.das)
Velumne Fractions File (*.gvf)

Pressure and Saturation Data (*.pas)
GeoDlict Orientation Data (*.gof)
Concentration and Potential (*.cap)
Distance Transform Data (*.dst)
Electrostatic Result File (*.est)

GecDict Index Image - Binary (*.g32 *.1e5)

Inteier Data - Binai (*.raw)
()

~ is the shortcut to load volume files.

The toolbar icon

In the opening Loading volume file dialog, select the volume fields you want to load.

Supplemental fields, as, e.g., the Velocity:Velocity field shown in the dialog, will be
computed from the saved fields in the file.

Graphical User Interface 9
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E Loading volume file FlowField_zvap

GEoDICT

Select Volume Field . View File Header

Select components to load [ compute:

v | Velodby:VelocityX
V| Velodtby:VeloctyY
v | Velodty:VelodtyZ
v | Velodty:Velocity
v | Pressure:Pressure

Allow Clipping by Distance
LIR-Grid Compression:

(®) Decompress to Regular Grid {Recommended)

Keep Adaptive Grid

Keep Existing Volume Fields
Check all [ | Uncheck all

oK || cCancel

b

Selecting Allow Clipping by Distance also computes a distance field using a signed
Euclidean distance transform (see the MatDict-EDT chapter for more information). The
distances can then be used to threshold the other loaded volume fields.

A compressed field is saved when checking Write Compressed Volume Fields under
the Solver tab of the LIR Solver Options dialog. If a compressed volume field is
opened, it is possible to choose either Decompress to Regular Grid (which is the
recommended option) or Keep Adaptive Grid, which means to load the field in
compressed form.

A Important! Some visualization features of volume fields (e.g the visualization
of streamlines) are available only if the field is loaded in decompressed form.

However, loading a compressed volume field needs less memory, which can be
advantageous for large structures.

It is also possible to load a volume file in compressed form and decompress it later. In
the project status section on the left, right click on the volume image and choose
Decompress.
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» = ._.oDict 2026 Graphical User Interface
» @ Structure (300x300x300, 1 pm)
» @ GAD Objects (257)
» Statistics
¥ Constituent Materials (2)
v [T, Open Result Files (1)
= Volume Files (1)
~ FowField_z.vap (300x300x300, 1 pm)

- Velocity

i Properties. ..
VelodtyX (compressed)
i Decompress
VelodtyY (compressed)
) Mew Field...
VelodtyZ (compressed)
Femove

Velocity (compressed)
+ Pressure

Pressure (compressed)

Check Keep existing Volume Fields, if already loaded volume fields should be kept in
the GeoDict memory.

With the buttons Check all and Uncheck all, the fields from the volume file you want to
load can be selected or deselected at once.

In the View File Header tab you can see the header of the volume file. The header
provides information about the domain size, voxel length, boundary conditions, and
many more. Nothing can be edited in this tab, only the available information,
depending on the volume file type, is shown.
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E Leading volume file FlowField_z.vap

GeoDicT

Select Volume Field | View File Header

|Kes,r Unit Value
i ' VAP1
6144
2024
LIR
38
39
B0
9.68319e-07, 9.68319e-07, 9.
BottomToTopZ
Pressurelrop
0.02
0.00142764
Perindic
Periodic
Periodic
0
0
10
0
1]
10

2
Velodty, Pressure
31

1
Tree

| oK || Cancel |

e "

Know how! You can open a volume file with a text editor to read the header

=  which is the only human-readable part. However, it is more convenient to view
this during import in GeoDict. Moreover, large volume files take a long time
to open in a text editor, or the editor may be unable to open them at all.

Find more about the content of the header in volume files in the GeoPy
Scripting chapter.

Clicking OK starts the import of the volume file.

“Load Particles
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Select Load Particles... to open and visualize particle trajectories and particle
positions for FilterDict or AddiDict simulations (*.gpt and *.gpp files). This option is
only available if a structure is currently loaded into GeoDict.

“VOpen Recent File
Select Open Recent File... to choose a file from the list of the last opened GDR, GDT,

and GAD files. This list of files opened or created in the last GeoDict session is also
shown in the Recent Files sectionl] when no structure is loaded.

Know how! Open recent files from the file menu also works when a structure
= iscurrently loaded.

“Choose Project Folder

For Choose Project Folder a sub-menu opens when hovering above.

= Choose Project Folder [ Select Project Folder..
Cptions...
Open Project Folder._.

.../blumer/Documents/MyFirstGeoDictProject

The toolbar icon ™=l is the shortcut to the Choose Project Folder sub-menu.

Click Select Project Folder... to open the Choose Project Folder dialog. Find the path
to a previously created and already listed project folder, or right-click in the dialog to
create a new project folder to save the results and settings files produced with GeoDict.

Under Options... to set up how the project folder is selected at the start of GeoDict.
Either the Last Project Folder, or a Fixed Project Folder can be selected.

E Project Folder Opticns

GEODICT

Initial Project Folder | Last Project Folder v
Last Project Folder
Fixed Project Folder
| oK r Cancel

Click Open Project Folder... to open the currently selected project folder with the
Windows Explorer or the Linux file manager.
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Below, if available, the last project folders are listed as it is done in the Recent Project
Folder[ sl section.

The project folder will contain the files with the generated structures and the result files
from the solvers’ computations. You can choose any folder on your disk space as
project folder.

Important! We recommend to not choose a drive as project folder. Instead
choose for example c:\GeoDictResults as project folder.

Know how! The initial project folder for the first start of GeoDict is located in

=  Windows by default at c:
\Users\username\Documents\MyFirstGeoDictProject, Where username is

replaced by your username.

Save Files
Import Model Analyze Predict Export View Settings Macro GeoApp Cloud & Queue Help

&}y Save Structure as... Ctri+S
Save Structure as Image Stack (*.png)...

=, Save Image as...

&l Save Video as...
Save Triangulation as...

&}, Save Volume File as...

“Save Structure

Select Save Structure as... to save the currently loaded structure in the supported file
formats (GDT, GAD, leS, and RAW).

GeoDict Structure - Binary (*.gdt) o

GeoDict Structure - Binary (*.

Geolict Analytic Data - ASCIl (*.gad)

Geolict Structure (GeoDict2019 to GeoDict2022) - Binary (*.gdt)
GeoDict Voxel Data (GeoDict2018 and clder) - Binary (*.gdt)
GeoDict Analytic Data (GeoDict2022 and older) - ASCIl (*.gad)
GeoDict Index Image - ASCI (*.1e5)

Integer Data - Binary (*.raw)

4 Byte Float Data - Binary (*.vol)

Avizo Voxel Data - Binary (*.am)

The toolbar icon ﬁa is the shortcut to this function.

The automatically chosen folder to save the file containing the structure data is the
current project folder. However, it is also possible to choose another location.

WSave Structure as Image Stack
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E GeoDict — Save Structure as Image Stack (*.png)

GEODICT

Result File Name (*.gdr) |SaveAs2DImageStack.gdr

\2) @E @a '@' & o | Run | Cancel

b A

With Save Structure as Image Stack (*.png)... each Z-slice can be saved as a *.png file.
Each Material ID is converted into a gray value.

o Note! The Material IDs are mapped to 8-bit grayscale values without scaling. As
there are up to 256 Material IDs supported in GeoDict (IDO0 - ID255), voxel of
Material ID 00 will get gray value O, Material ID 01 will be converted to gray
value 1 and so on, regardless of whether all Material IDs are present.

In the options menu, a Result File Name must be specified. The *.png files are then saved
into a folder with the same name and a result file will be created.

“VSave Image

Choosing Save Image as... saves the current content of the visualization area in the
supported file formats (*.png, *.jpg, *.xpm, *.xbm, *.bmp, *.pgm, *.ppm, and *.pbm) in
a selected folder, e.g., the current project folder.

faad
The toolbar icon |8 | js the shortcut to this function. The opening dialog is different
depending whether 2D or 3D viewl2r1was previously selected. The dialogs are described

in the Save Images chapter for 2D view and 3D view, respectively.
“Save Video

Selecting Save Video as... opens the Create Video dialog, which allows choosing preset
scripts that execute the making of a video with appropriate standard settings.

]
The toolbar icon| B! is the shortcut to the Create Video dialog. The preset video scripts

are organized in the two tabs 2D and 3D.
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[ Create Video a X [ create Video m] X

GEODICT GEODICT

30 20

Back To Front (all slices) | Generate Video

, Slice through the structure
from back to front in the
current direction
(guaranteed to show all
slices)

Clipping X Generate Video
Clip through the structure | gpen video Editor

2D
-
ﬁ in X direction.
%5 Edit Video Preset

Clipping Y Generate Video Back To Front Generate Video
Clip through the structure | gpen video Editor . Slice through the Open Video Editor
in Y direction. structure from back to
~ Edit Video Preset front in the current Edit Video Preset
direction (may not show
i all slices)
Clipping Z Generate Video Front To Back (all slices) | Generate Video
Clip through the structure : . % Slice through the structure
w in Z direction. foerMieo ko o #..« from front to back in the
Edit Video Preset , o™= 4 _ cument direction
s .2 (guaranteed to show al
8" v slices)
PR
Fhu-hwv Ganarta Midan T e - Erant To Rack Ganamta Midan| |7
¥ Play Previews v| Play Previews

2 BRRe 2 Close 2 RER 2 Close

Clicking on Generate Video opens the Export Video dialog, where the output options
like the video file name can be entered. The video is then created without any
modifications of the underlying script.

Click Open Video Editor to open the Video Editor for modifications. Edit Video Preset
allows to change the description of the video preview.

The following preset movie clips are available:

e In 3D: Clipping X, Clipping Y, Clipping Z, Fly-by, Follow Particle, Particle Animation,
Rotate X, Rotate Y, Rotate Z, and Streamlets. Also given is the option to import
settings from the Video Dialog 3D to be listed in the preset video scripts (Import as
Video GeoApp), to produce a 3D video using 2D images from a stack of scanned
images (Create Video from Image Stack), and to simply open the Video Dialog 3D
editor without loading a specific preset video script (Open Editor).

e In 2D: Back To Front (all slices), Back To Front, Front To Back (all slices), Front To
Back, Import as Video GeoApp, Create Video from Image Stack, and Open Editor.

See the Create Videos chapter for more details about creating videos in GeoDict.
“Save Triangulation

Select Save Triangulation as... to save triangulations obtained by creating a mesh
through MeshGeo or by importing in ImportGeo-CAD. The available options are the
same as for MeshGeo - Save and are explained in this chapter.
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“Save Volume File

Select Save Volume File as... to save single volume fields of simulation results in several
file formats. For example, after running a flow simulation with FlowDict, select a name to
save the field of the velocity in X-direction as raw float data (*.vol) or GeoDict universal
file (*.guf).

E] Field Name Universal GeoDict File (*.guf) i
Universal GeoDict File (*.quf)
Select Scalar Field GeoDict Raw Data - Binary (*.grw)
- 4 Byte Float Data - Binary (*.vol)
VelocityX = _b Integer Data - Binary (*.raw)
———ri VTK File (*.vtk)
CNE [Sdian Ccnl All Files (*.%)

The toolbaricon 8 jsthe shortcut to save volume files.

Discard Files

Import Model Analyze Predict Export View Settings Macro GeoApp Cloud & Queue Help
Discard Structure and Volume Files '
Discard Volume Files
Discard Particles

Discard Triangulation

Clear Recent Files / Folders

Discard structures and fields

Selecting Discard Structure and Volume Files removes the structure and all simulation result
fields currently loaded for this structure from memory and from the Visualization area. Instead,
the initial GeoDict splash screen appears in the visualization area.

In the example shown here, a fiber structure is loaded in GeoDict, together with the volume
fields of velocities in X-, Y-, and Z-direction, loaded from the .vap file of a flow simulation.

Clicking Discard Structure and Volume Files removes the structure, and the simulation result
fields (volume fields) from the memory.
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» @ Structure (300x300x300, 1 pm)

Discard Structure and Volume Files

» @ GAD Objects (257) > Discard Volume Files
» Statistics Discard Particles
» Constituent Materials (2) Discard Triangulation

» &, Open Result Files (1)
~ Volume Files (1)

~ FlowField_z.vap (300x300x300, 1 pm) , @ Structure () v
- Ve'°‘|3“' » @ GAD Objects (--)
VelodtyX
» &, Open Result Files (1
VelocityY = op _ W
velodyZ Volume Files (--)
Velocity (supplemental)
~ Pressure
Pressure

Selecting Discard Volume Files removes only the simulation result fields (volume fields) that
are currently loaded. The structure displayed in the visualization area is not deleted.

» @ Structure (300x300x300, 1 pm)

M Discard Structure and Volume Files

» @ GAD Objects (257) > Discard Volume Files
» Statistics Discard Particles
» Constituent Materials (2) Discard Triangulation

» I, Open Result Files (1)
~ Volume Files (1)

~ FlowField_z.vap (300x300x300, 1 pm) » @ Structure (300x300x300, 1 ym)

~ Velodi
o » @ GAD Objects (257)
VelodtyX _ -
VelocityY » SFahstms |
VelodityZ » Constituent Materials (2)
Velocity (supplemental) » T Open Result Files (1)
~ Pressure Volume Files ()
Pressure

In the same way, for a particle simulation result (created with FilterDict or AddiDict), if particle
trajectories or positions are available in GeoDict memory, Discard Particles removes the
particle information from memory.

Discard Triangulation deletes triangulation data, e.g., structures in STL format (Stereosurface
triangulation language), imported with ImportGeo-CAD, or meshes created with MeshGeo.

Clear recent files and folders
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Clicking Clear Recent Files / Folders clears the list of Recent Files and Recent Project
Folders| sl shown in the GUI when the visualization area is empty.

Manage Licenses
Import Model Analyze Predict Export View Settings Macro GeoApp Cloud & Queue Help

Manage Floating License. .
Choose License File...

Manage floating licenses

The option Manage Floating License... is only available if you have installed a floating
license, otherwise it is grayed-out. Here, you can choose which of the licensed modules you
would like to use in this session. Deselected modules will be shown as unlicensed in the
GeoDict menu, and their license will then be free for other users to use. Find more information

in the Installation & Licensing chapter.

Choose license file
Select Choose License File... to select a license file, e.g., to change the license from trial to a

purchased or leased license, to upgrade the license for another term, or to request a new
license file. Find more explanations in the Installation & Licensing chapter.
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E] GeoDict License

GEODICT

GeoDict Version 2026
Revision: 97382 Apr 9 2026

GeoDict requires a valid license file.
Refer to www.math2market.com for additional information about GeoDict.

Warninag:
This computer program is protected by copyright law and international treaties.

(®) New to GeoDict? Apply for an evaluation license.
() Mlready Customer? Create a request for a regular license.
() Install license file.
Mew to GeoDict? Apply for an evaluation license.
Your Name

Oroanization

QJ oK Cancel

Quit
Import Model Analyze Predict Export View Settings Macro GeoApp Cloud & Queue Help
‘ Oukt cr+Q ‘

Selecting Quit opens the Exiting GeoDict dialog, where you have to confirm with Yes to end
the current GeoDict session. Selecting No does not end the GeoDict session. GeoDict can also

be terminated by clicking the close button - in the title bar. The exiting dialog also opens
here to prevent you from accidentally closing the session.

[] Exiting GeoDict

Do you really want to exit GeoDict?

{Click in the dialog to stop the countdown.,)

| Yes || No
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1.1.2 View

After modeling a structure, either by generating it in GeoDict or after importing 3D uCT or
FIB/SEM images, define how to view your material in the View menu by changing the
visualization settings.

File Import Model Analyze Predicc Export Settings Macro GeoApp Cloud & Queue Help

0] 2D Cross Section (SEM)  Ctrl+2 v Box
[*] 3D Rendering Ctrl+3 f Smooth
3D Structure Renderer ’ GPU
3D View Ratio ' ® No Fixed Ratio
Full Screen Ctri+F 1:1
v Structure \ 4:3
Volume Field 16:9
Streamlines 21:9
Particles
Triangle Mesh
Schlieren
Arrows
ensors
Legends / Overlays » £X Detailed Settings
v Bounding Box
V| Scale Bar
v Axes
v | Volume Field Legend
v Material Legend
¥ Particle Time
Logo
V| Status Information
v Status Bar

Set visualization type

Choose the visualization type to be 2D Cross Section (SEM) or 3D Rendering, which has
additional settings under 3D Structure Renderer and the 3D View Ratio.

In 3D Rendering, the Structure Renderer can be chosen. The structure can be rendered using
the graphics card (GPU) or the main processor (Box with raycasting or Smooth with
raycasting). Volume raycasting is an image-based volume rendering technique that computes
2D images from 3D volumetric data sets. Examples to these options can be found here.

Selecting Full Screen makes the Visualization area occupy the entire screen. Pressing the Esc
key on the keyboard returns the program to the normal display containing all the components
of the GeoDict layout.
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Show / hide components

Select which components are displayed in the visualization. The options available depend on
the currently loaded file types, e.g., if no Volume Field is loaded, the Volume Field option is
grayed-out.

When unchecking one of the components, it disappears from the display. Some components
can only be visualized in 3D Rendering so the effects are only visible when 3D Rendering is
chosen.

Among the choices for the visualization are Structure, Volume Field, Streamlines, Particles,
Triangle Mesh, Schlieren (Line Integral Convolution), Arrows, and Tensors.

Legends and Overlays

Hover over Legends / Overlays to choose which legends or additional information is
displayed in the visualization area. Select Legend / Overlays — Detailed Settings to access
the corresponding settings in the Visualization tab of the sidebar. All settings are explained
here.

1.1.3 Settings

Through the Settings menu, you can change the materials and their colors, edit general
settings, set expert settings, or edit the material database.
File Import Model Anahyze Predicc Export View Macro GeoApp Cloud & Queus  Help
Color & Visibility Settings...
L Settings...
Edit Expert Settings...
Select Constituent Materials
=2 Open & Edit Material Database...
Reset Current Settings to Built-In Settings b

The Settings menu:

o Color & Visibility Settings/2:
Change the colors and the visibility for the materials of your current structure.

o Settingsgﬁ
Edit general settings as font size, text editor, parallelization, statistics and job system
options.

o Expert Settings| )
Edit expert settings to access additional but experimental features usually after consulting

our support.

e Select Constituent Materials|s7
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The Settings menu:

For the current structure set the constituent materials.

e Open and Edit Material Data Basel s
Edit materials in the database or add new ones.

e Reset Current Settings to Built-In Settings@
Load the built-in settings of the different GeoDict editions.

Color & Visibility Settings

File Import Model Anzhlyze Predict Export View Macro GeoApp Cloud & Queus  Help

Color & Visibility Settings...

L Settings..
Edit Expert Settings...
Select Constituent Materials
=2 Open & Edit Material Database. .
Reset Current Settings to Built-In Settings *

The Settings — Color & Visibility Settings from the menu bar opens the Color & Visibility
Settings tabl e from the GUI Sidebar where you can define the color and visibility of the
materials. Find detailed explanations in that topic.

Settings

File Import Model Analyze Predict Export View

Macro GeoApp Cloud & Queus  Help
Color & Visibility Settings...

Edit Expert Settings...
Select Constituent Materials

== Open & Edit Material Database...

Reset Current Settings to Built-In Settings 4

Selecting Settings... from the Settings menu opens the Settings dialog to modify the general
preferences or properties when working with GeoDict. The dialog contains the General,
Parallelization, Statistics, and Job Queue tabs. They contain a collection of overall settings
that are applied to any GeoDict session.

Clicking Save & Close at the bottom of the dialog results in carrying out the modifications and
closing the dialog. Select Cancel to discard the modifications entered in the dialog.

General tab

Graphical User Interface
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GeoDicT
General | Parallelization = Statistics | Job Queue
Color Scheme UUse System Scheme -
GUT Start-Up Font Size | -
Memory for Undo / (MiB) 2048 -

v | Check for GeoDict Updates
/o

q b

Log-File Storage Time [ (d) | 21

¥ | Limit message display time

qp

Message waiting time / (s) | 20

Text Editor
Text Editor Executable
C:/Program Files/Notepad++/notepad++.exe Browse
Floater Release Timeout / (h) 0 -
Idle Timeout / (h) 24 -
%) @E Etl .@u o) Save & Close | Cancel

L

“Color Scheme

The first option under the General tab allows to define the Color Scheme of GeoDict.
You can explicitly set it to Light or Dark mode, or use the System Scheme, which you

can select in the system settings.
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Color Scheme Dark -
Use System Scheme
Light

N

A Important! The changes take effect after restarting GeoDict.

W GUI Start-Up Font Size

Control the size of the fonts used in the GUI when opening GeoDict (GUI Start-Up
Font Size).

qk

GUT Start-Up Font Size 9

For example, increasing the GUI Start-Up Font Size results in the display of a larger
font overall in the GUI.

A Important! The changes take effect after restarting GeoDict.

“Memory for Undo

GeoDict automatically stores a copy of the previous structure, before applying any
changes to it, until the Memory for Undo is filled up.

Memory for Undo / (MiB) 2048 -

This allows to quickly undo any changes using the undo function in the toolbarls'1

K™~ u
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The disadvantage of keeping a copy of the last structure is that some runtime and hard
disk space is required for saving the structures. Thus, it can be disabled by setting the
Memory for Undo to 0 MiB.

“Check for GeoDict Updates

If Check for GeoDict Updates is checked, GeoDict will automatically search if updates
are available (requires internet connection) and print a message if an update is found.

v | Check for GeoDict Updates

GeoDict will not automatically download or install those updates.

Know how! Use the Download Current GeoDict & GeoDict Tools link in the
= Helplwlto access our website.

¥1/0 (input/output) options

In the 1/0 (input/output) options panel, define how many days the log files should be
kept. In the log files the events happening while running GeoDict are recorded, as well
as debug outputs.

o Note! The log files are important for support cases, e.g., if GeoDict crashes,
since they contain important information. Send the log files together with a

description what happened to support@math2market.de so we are able to

find out the cause of the crash.

/o

Log-File Storage Time [ (d) | 21

4 b

¥ Limit message display time

4Pk

Message waiting time / (s) |20

Also, define whether the time a warning message is displayed should be limited, and
the time of the limitation in seconds. After the entered time has passed, the message is
closed automatically. If O is selected, pop-up messages are not shown at all. However,
pop-up messages are collected in the Notifications panell s at the bottom, except for
messages that ask for the confirmation of your choice (e.g., when Quitting['1 GeoDict).

“Text Editor
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In the Text Editor panel, set which text editor will be opened automatically when
editing macros and other editable files. Click Browse to search and set the path to the
location where the executable for the favorite text editor is located.

Text Editor

Text Editor Executable

C:/Program Files/Notepad++/notepad++.exe Browse

For a list of text editor recommendations refer to the GeoPy Scripting chapter.

“VTimeout options

The last two options set the timeout options for floating license users only. Define after
how many hours the Floater Release Timeout will be triggered. Then, all non-required
floaters are freed and are available for other users. This is especially useful if many
long-running computations are performed. The same behavior occurs when pressing
the Release Floaters button in the progress bar during a simulation run.

Floater Release Timeout [ (h) ] -

Idle Timeout / (h) 24

1k

The Idle Timeout triggers if after the defined hours no computation or user interaction
was made. Then, all floaters, including the GeoDict-Base floater, are freed and
available for other users. It is possible to re-acquire the freed floaters when returning to
the GeoDict application in the then opening dialog.

For both options, if O is entered as value, the corresponding option is disabled.

Parallelization tab

Graphical User Interface
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GEoODICT

General | Parallelization | Statistics = Job Queue

GeoDict Thread Parallelization

Thread Mode Automatic Thread Number -
Number of Threads 8
Run GeoDict solvers with low priority

Solver MPT Parzllelization

Mode File Environment Variable |PES_MNODEFILE

MPI Installation Automatic -
MPI Path (%) Browse...
MPI Command-line Arguments

Install MPI

Y, Ehﬂ Etl, n@' o] | Save & Close | Cancel

b

“GeoDict Thread Parallelization

In the GeoDict Thread Parallelization panel set the number of parallel processes
(threads) GeoDict should use, e.g., for the visualization, for the image processing, and for

the structure generation.

Important! This option does not influence the number of solver processes, which
can be set for all GeoDict solvers in the corresponding modules independently.

It is possible to set the Thread Mode to Max. Thread Number which equals the Number
of CPUs the machine has. When not all available CPUs of the computer should be used,
for example to allow other users to work simultaneously on the same machine or to
improve the performance of other programs, the number of used parallel processes can

be limited by setting a Manual Thread Number.

Thread Mode Manual Thread Number -

Max. Thread Number (Mumber of CPUs)
Manuzl Thread Number
Automatic Thread Number
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Choosing Automatic Thread Number uses the maximum number of cores, if up to eight
cores are available. If more than eight cores are available, the maximum of eight and the
number of available cores divided by two is used. For example, if the machine has 12

cores available, automatic thread number takes the maximum of 8 and 12/2=6 which is 8.

Check Run GeoDict solvers with low priority to make the system more responsive when
working interactively while a GeoDict solver (e.g., LIR or SimpleFFT) is running.

“Solver MPI Parallelization
For cluster computations, set the environment variable that holds the location of the
node file, i.e, the file that contains the list of assigned compute nodes.

For MPI parallel computations, set the path to the MPI Installation that should be used
for the parallelization. Select Automatic to look automatically for MPI installations.

Solver MPT Parzllelization

Mode File Environment Variable |PES_NODEFILE

MPI Installation Automatic -
MPI Path (*) Browse...
MPI Command-line Arguments

Install MPT

For more information, refer to the High Performance Computing chapter.

Statistics tab
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GEoODICT

General Parallelization Statistics | Job Queue

Connected Components

Show Mumber of Connected Components

Show Number of Connected Components in 2D Slice

Count Pore Space as Single Component
Meighborhood Mode

® Face Face or Edge

Face, Edge or Corner

Component Mode | Pore / Solid -

. @E Etl, n@' o] | Save & Close | Cancel

L A

“Connected Components

A connected component is defined as a complete set of connected voxels with respect
to the chosen neighborhood mode and component mode.

Checking Show Number of Connected Components or Show Number of Connected
Components in 2D Slice, and clicking OK, adds the number of Components to the
Statistics[ ss 1 section in the Status|ss ) section.

If the pore space is divided by the structure into several parts, it can be counted as one
connected component with Count Pore Space as Single Component checked. The
pore space does not count as an object and does not add to the number of Objects.

As an example, a simple periodic structure model containing 10 spheres is shown. At
the corners, it is the same gray sphere that disappears and reappears on the other side.
Two red spheres are also cut in half. They disappear and reappear in Z-direction. Three
of the red spheres overlap and one of the red spheres touches a gray sphere.

The number of GAD Objects in 3D is 10, but the number of GAD Objects in the shown
2D slice (Slice 126 in X-direction) is only 4 (2 gray and 2 red spheres. The pore space is
not counted as object.
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' ~ [ Statistics
~ [»] 2D
GAD Objects : 4

. » Material IDs

» Materials
* [»] 3D
GAD Objects : 10
» Material IDs
» Materials

Now, see how the connected components in 3D and 2D are counted when checking
Show number of Connected Components and Show Number of Connected
Components in 2D Slice.

Neighborhood Mode and Component Mode define criteria for the connectivity of the
components and are explained below. For this example, we choose Face as
Neighborhood Mode, which means that two voxels are connected if they share a voxel
face. As Component Mode we choose Pore / Solid, so that solid voxels can form a
component independent of their Material ID.

The number of Objects 3D and 2D are the same as before. Connected components in
the 2D slice shown above are 4 (1 gray sphere + 1 red sphere + 1[1 red sphere+1 gray
sphere] component + 1 pore space).

Connected components in 3D are 8 (3 gray spheres + 3 red spheres + 1 [3 red
spheres+1 gray sphere] component + pore space).

[ settings O X
GEODICT
» [ Statistics
General = Parallelization = Statistics | Job Queue _
v |»] 2D
Connected Components
e GAD Objects : 4
v Show Number of Connected Components Components : 4
v Show Number of Connected Components in 2D Slice » Material IDs
v Count Pore Space as Single Component » Materials
Neighborhood Mode » [»] 3D
® Face Face or Edge GAD Objects : 10
Face, Edge or Corner Components : 8
» Material IDs
Component Mode | Pore / Solid v » Materials
2 @B Ell_ @ " Save & Close Cancel
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The example structure shown is periodic, thus, objects that end on one side of the
domain and reappear on the opposite side are counted as being the same connected
component. Periodicity of the domain is saved in the structure file and can be edited
through GadGeo — Edit Domain (see the GadGeo chapter for more information). This
might change the number of components, e.g., if GAD objects lie outside of the
domain that is non-periodic. When changing to a periodic domain the objects are then
placed inside the domain and counted for the number of components.

“VNeighborhood Mode

The Neighborhood Mode defines if two voxels are connected (and belong, depending
on the component mode, to the same connected component) or not.

The different Neighborhood Modes are explained using this example.

Two voxels can be connected through faces, edges, and vertices (corners). Voxels that
share a face, do also share edges and corners, as you can observe for the red and the
blue voxel. The blue and the green voxel share an edge and the corner points of this
edge. Finally, the blue and the voxel share only one vertex (corner point).

Thus, checking Face is more restrictive than choosing Face or Edge, and this is more
limiting than selecting Face, Edge, or Vertex.

When choosing the Neighborhood Mode Face only the red and the blue voxel are
connected.

When choosing Face or Edge the red and the blue voxel and the blue and the green
voxel are connected.

Finally, if Face, Edge, or Vertex is chosen, the red and the blue voxel, the blue and the
green voxel and the blue and the voxel are connected.

VComponent Mode
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For structures with more than one material, selecting Pore / Solid from the
Component Mode pull-down menu determines whether the components are
considered connected or not, based on being (empty) pore voxels (background) or
solid voxels (structure), regardless of their Material ID. When selecting Material ID, it is
the Mterial ID of the voxels that determines whether the components are considered
connected or unconnected. In the following examples, the neighborhood mode is set

to face.

e Setting the component mode to Pore / Solid in this example results in 4 connected
components in 2D, as there are #1 (sphere), #2 (half red sphere top + half red sphere
bottom), #3 (2 spheres touching), and #4 pore.

Component Mode | Pore / Solid v

~ [ Statistics
* [»] 2D
GAD Objects : 4
Components : 4

e Setting the component mode to Material ID leads to 6 connected components 2D,
as there are #1 (gray sphere), #2 (half red sphere top + half red sphere bottom), #3
(red sphere), #4 (gray sphere), #5 (1 blue overlapping voxel), and #6 pore.
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Component Mode  Material ID v

- Statistics
v 2D
GAD Objects : 4
Components : 6

Job Queue tab

GeoDicT
General = Parallelization = Statistics | Job Queue
Projects Directory | | | Browse... |
Max. Parallel Jobs | 1 |:
. @E Etl, @ o] |Save & Close || Cancel |

. -

Browse for a Projects Directory to save the results of Job system runs and set the number of
Max. Parallel Jobs.

Find out more about the Job Queue settings here in the Job Queue chapter.
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Expert Settings
File Import Model Anzhyze Predict Export View [EEGlLE Macro Geofpp Cloud & Queue Help
Color & Visibility Settings...
L Settings...
Select Constituent Materials
=2 Open & Edit Material Database...
Feset Current Settings to Built-In Settings r

For many commands available in the GeoDict modules, additional parameters exist that are
not available through the dialogs that open in the corresponding modules. These parameters
are also not stored in the parameter lists of those commands inside the python macros. By
default, no expert settings are set, and well-chosen default values are used.

Some expert settings allow to access experimental or unstable features. Others allow to access
solver variants that are only useful in very special circumstances.

Important! In general, you should consult the Math2Market support team
(support@math2market.de) before making any changes to the expert settings.

E] Expert Settings

GEODICT
Module  Command  Key Value
Add Row Delete Row
2 o @, @ B B | oK | Cancel

To activate an expert setting, click Add Row to sequentially select the Module, the Command,
and the Key that define the expert setting that should be edited. Afterwards, enter a Value for
the chosen key, often True or False, but it can also be a number.

Graphical User Interface
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AddiDict
BatteryDict
ConductoDict
Di‘FﬁJDiC_t
Espsgﬁito 2] choose Module
FiberFind
FiberGeo Module

FlowDict - |FiterDicq -]

i 0K t‘ Cancel |

ﬂ Choose Command

Command

ElementLifetime
‘ OK | | Cancel MediaEfficien
- MediaLifetime

| CompleteLifetime| -% CompleteLifetime

m Choose Command

Command
| MediaLifetime] - |

Lok NI cancel

3 choose Key X

Key
AnalyzeDentrites H AnalyzeDentrites

BatchContinuousTimeFactor
oK Cancel | BatchesPerPercolateCheck

DecaySurfaceCharge
DecaySurfaceChargeFactor
DecaySurfaceChargelayerNumber
DecaySurfaceChargeLayered Key

DecaySurfaceChargeMin | checkpercolate] v |

DecaySurfaceChargeVariable - - :
| 0K h || Cancel

The choices of module, command, and key are entered as columns into the first row. Click the
cell under Value and manually enter the value for the chosen key.

ﬂ Choose Key

E] Expert Settings

GeoDicT

Module  Command Key Value

ﬂFiIterDict MedizLifetime | CheckPercolate

| Add Row [ Delete Row |

D BB BB | o || cne

L A

Select any cell of a row and click Delete Row to delete the whole entry from the list.

Clicking OK at the bottom of the dialog results in carrying out the modifications and closing
the dialog.

Graphical User Interface




Select Cancel to discard the modifications entered in the dialog.

Select Constituent Materials
File Import Model Analyze Predicc Export View Macro Geofpp Cloud & Queus  Help
Color & Visibility Settings...

L Settings...
Edit Expert Settings...

Select Constituent Materials

== Open & Edit Material Database...
Feset Current Settings to Built-In Settings 4

The materials assigned to the Material IDs in a structure model are called Constituent
Materials. Materials are defined in the Material Database, where the name and different
physical properties of the materials are saved.

With a structure model in memory, showing in the Visualization area, select Settings — Select
Constituent Materials to change the raw material of a Material ID or assign a material to a
Material ID with undefined material in a structure model. For example, in the foam structure

shown below, the Material ID 01, initially defined as Aluminum, is changed to be made of Steel
as follows:
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Material tion:
w ID 00: Air [invis.]
we ID 01: Aluminum

m Select Constituent Materials

GeoDicT
Temperature -273.15 £ |20 £ 1000.00 |°C = Open & Edit Material Database

+ | Material Solid Density | Fluid Density / Viscosity ~ Porosity / Tortuosity = Permeabi

ID Name Density |/ (ka/m3) ~ | Temp. Range / (°C)

00 O Ar B E - -

01 AIurnlnTS‘ -} " [Material Law 1 ~ | 2700.09 -253.15, 659.85

|CI\(ktu choose another constituent material, i
2 BaE e R Run Cancel
Formation

al Info ation:
ID 00: Air [invis.]
w ID D1: Steel (A36) )

Material Selector

GeoDict
Material Type Solid Search
Solid Steel (A36) Group by [Type .
Information
Name Topic -
PVDF Binder (Solef) Battery, Electro.
PVDF Binder + Carbon Black Battery, Electro.
Pyrite Mineral, OilAnd...
Quartz (Fused) StructuralMaterial
Quartz Mineral, CilAnd._
Silicon Battery, Electro.
Silver Metal
Steel (C45E) Metal, Structura
Steel (DIN 17205 - 25CrMod) Metal, Structura.
Steel (DIN EN 10130 - DC01) Metal, Structura...
Steel (S355JR - GOST 14249) Metal, Structura.
I/]- wm I
0K | Cancel
L

After the new material is selected, close the Material Selector dialog by clicking OK and click
Run in the Select Constituent Materials dialog.

Observe in the Material legend how the constituent material of Material ID 01 has changed
from Aluminum to Steel.

For more information on GeoDict materials refer to the Material Database chapter.

Open and Edit Material Data Base
File Import Model Analyze Predicc Export View Macro Geofpp Cloud & Queus  Help
Color & Visibility Settings...
L Settings...
Edit Expert Settings...
Select Constituent Materials

Open & Edit Material Database...

Reset Current Settings to Built-In Settings 4

In GeoDict, constituent materials (and their physical properties) are globally assigned to a
structure and not just to a property predictor simulation.
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The GeoDict Material Database is a catalog of the constituent materials that can be assigned
to correctly identify digital materials in the structure models with properties of real materials.

You can access and edit the GeoDict Material Database from many modules or select Settings
— Open & Edit Material Database... to directly access the database from the menu bar.

User-defined materials can be added to expand the GeoDict Material Database, or further
properties can be listed for a material already included in the database. This is described in
detail in the Material Database chapter.

B Material Database

Search Material Database
Group by | Type v C:/Users/blumer/GeoDict2026/MaterialDataBase Choose. .
Name
v Solid General Fluid Mechanical Properties | Thermal Conductivity Electrical Conductivity Metadata
* Fluid
Name Air
Carbon Dioxide (CO2) File Version 2024
Crude 0Oil
Electrolyte {Solvionic) Material Type Fluid -
Electrolyte
Gas Color ¥ Custom
Helium
Hydrogen Material Topics Gas, Filtration
Mercury H ) )
Natural Gas : V| Mechanical Properties
g;ltrogen (N2) Electrochemical Properties
Oxygen | Thermal Conductivity
Water (Bring)
Water (Distilled) | Electrical Conductivity
Water
»  Porous

Material Description:

P y Thermal Conductivity: (properties are for atmospheric pressure) -

- http://www.engineeringtoolbox. com/air-properties-d_156.html

Add Material Add
Electrical Conductivity: Air is an excellent insulator until it breaks down into plasma at electric field hd

Copy Material  Air Copy ...

N B [ U “sup _sub
Delete Material Delete
(@) Help Save Database Close

Each material in the database, together with its properties and description, is saved as a text-
file with the name of the material. You can edit these files in any text editor.

The default GeoDict Material Database is located at: ¢: \Program Files\Math2Market
GmbH\GeoDict 2026\MaterialDataBase.

Reset Current Settings to Built-In Settings

With Reset Current Settings to Built-In Settings the built-in settings for a specific GeoDict
Edition can be reloaded.
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File Import Model Analyze Predict Export View Zu(il Macro GeoApp Cloud & Queue Help

Color & Visibility Settings...

£ Settings...

Edit Expert Settings...
Select Constituent Materials
=% Open & Edit Material Database. ..
o5 ant Settings to B atting Standard Edition

Electrochemistry Edition
Filtration Edition
Oil and Gas Edition
Digital Materials Edition
MNonwaoven Materials Edition

o B : : o o
This is similar to the | | button in the options tabs but changing it here affects the settings in
all GeoDict commands.

Furthermore, the built-in settings from another edition than the currently activated edition can
be loaded. The current edition, with which the license is connected, can be found in the
window title of the title bar.

1.1.4 Help

In the Help menu, you can access the GeoDict User Guide and information about the current
GeoDict version.
The first three entries in the Help menu link directly to the User Guide, the Tutorials, and the
GeoDict Learning Center on the GeoDict web page.

File Import Model Analyze Predict Export View Settings Macro GeoApp Cloud & Queue m
GeoDict User Guide {onling)
GeoDict Tutorials (online)

GeoDict Learning Center

About GeoDict

Acknowledgments

Download Current GeoDict & GeoDict Tools

Clicking About GeoDict opens a window giving information on the GeoDict version, revision
number, and licensing.
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E] GecDict 2026 Service Pack 2 Standard Edition

GeoDict (Standard Edition)

G EO D | CT Version 2026

Revision: 97382 Apr 9 2026

About Contributors

MATH
2 MARKET

© 2012-2026 Math2Market GmbH
© 2001-2012 Fraunhofer ITWM
All rights reserved

www. math2market.com
GeoDict DOI-ink: https://doi.org/10.30423/release. geodict2026
Follow us: YouTube * LinkedIn = XING

This product is licensed to: M2M-Employee of Math2Market GmbH

Warning: This computer program is protected by copyright law and international
treaties. Unauthorized reproduction or distribution of this program, or any portion of it,
may result in severe civil and criminal penalties, and will be prosecuted to the maximum
extent possible under the law.

b

We also acknowledge the third-party components used in GeoDict.

» C & C++ Libraries {Commercial)
» C & C++ Libraries (Open Source)
» CUDA (11.7)

» cuDNNM (8.5.0.96)

» GeoDict Tools (Optional)

» InnoSetup (6.1)

» Matlab Libraries (Open Source)
¥ Microsoft MPI (8.1.1)

» Mpich (3.2.1)

» OpenMPI (1.10.7)

» Python Libraries (Open Source)
» Python (3.11)

» RLM (17.1)
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You can also Download Current GeoDict & GeoDict Tools, e.g., the latest service pack, from
our website.
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1.2 Toolbar

The Toolbar displays shortcuts for selected functions, mostly included in the Menu bar, which
are frequently used in GeoDict. Resting the mouse pointer over a tool for a moment prompts a
tool tip explaining the function.

ﬁ' Choose Project Folder[ 1

‘j__ Open Structure (*.gdt, *.gad)..[ -]

@; Load Volume File..[ o1

Open Results (*.gdr)..[ 71

“\]B Save Structure as..[ ]
E‘B Save Image as...
®B Save Video as...

®); Save Volume File as..[]

Select Constituent Materials[ s

g Open & Edit Material Databasel s}

™ Undo changes to the geometry (Ctrl+Z)

#~ Redo changes to the geometry (Ctrl+Shift+Z)

2D Cross Section

3D Rendering

Color & Visibility Settings
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Use mouse for navigation
o Left mouse button: rotate
Middle mouse button: pan

Right mouse button: zoom

[‘!‘] Use left mouse button to change light position.

Select voxels[o1l

" Left mouse click: select single voxel

i Shift + left mouse click: add voxel to selection
CTRL + left mouse click: toggle voxel selection

Select GAD ob'|ects|1_os?|

", Left mouse click: select single object

" Shift + left mouse click: add object to selection

CTRL + left mouse click: toggle object selection
.gn Use left mouse button to paint[slinto the current structure.

Measure[ 4 distances and angles.
£ Left mouse click: place start and end points for measurements

Right mouse click: abort placement of new measurement

The selecting and editing functionality of Voxel Selection, GAD Object Selection, Paint and
Metrology are part of the GUI Sidebar[«1
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1.3 Status Section

Hardware status, project status, and module section

The Status and Modules section is divided into the hardware status section, the statistics

section, the project status section, and the module section. It can be collapsed by clicking on

the  “ licon or expanded in a new window by clicking on the ' ® !icon.

45
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Graphical User Interface: Status Section

Status and Modules «
.] W E Hardware status section
3% 37% 61%
[
92.6 Statistics section
. E

» @8 __oDict 2026 Graphical User Interface
» @ Structure (250x250x100, 1 pm)
» @ GAD Objects (177)
» B Statistics
» Constituent Materials (2)
T Open Result Files (—)

Volume Files (--)

Project status section

. 00000000
FiberGeo
Module section

Create Fibers v
Options O Edit

(7) Help @ Record

Cloud
P Generate
Job Queue

The Status Section:

e Hardware Status Section|« |
Observe the current hardware status of your computer.

o Statistics Section[ «7
Get an impression of the distribution of Material IDs in your structure.

e Project Status Sectionl 4
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The Status Section:
Find many helpful information, shortcuts, and additional options.

e Module Section[e
Edit parameters and start GeoDict computations.

1.3.1 Hardware Status Section

At the top of the status and modules section, the hardware status is shown. The icons are
described in order of their appearance from left to right.

0 B &

47% 51%
First, the current CPU load is displayed.

The second icon shows the currently used RAM. Both refer to all processes running on the
computer, not only to GeoDict.

Finally, the percentage of Disk Space occupied on the hard drive, where the project folder is
located, is given.

1.3.2 Statistics Section

The Status Section provides a quick overview of the distribution of Material IDs in the
structure.

92.6 H

In the 3D Rendering mode (View — 3D Rendering) the statistic for the whole structure is
shown, whereas in 2D Cross Section mode (View — 2D Cross Section) the statistic for the
currently shown slice is displayed.

When hovering above the section, the tooltip shows a more detailed statistic, in 2D view mode
for the 3D Geometry and the current 2D slice, in 3D view mode only statistics for the 3D
Geometry are shown.

Graphical User Interface
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Graphical User Interface: Status Section

N 92.6 B

Statistics for 3D Geometry 1
GAD Objects 3D: 150 [

h WVolume % | Voxel Number

Material IDOD | 91.22 5700964

1| Material D01 | 5.501 343806
Material ID02 | 3.284 205230
Porosity 91.22 5700964
Air 91.22 5700964

Solid Volume | 8.785 549036
Manual 1 3.501 343806
Manual 2 3.284 205230

Statistics for Current 2D Slice

Fil GAD Objects 2D: 66
Volume % | Voxel Number
0 Material IDOD | 92.57 57859
Material IDO1 | 4.05 2531
Material ID02 | 3.376 2110
Porosity 92.57 27859
Air 92.57 57859
Solid Volume | 7.426 4641
Manual 1 4.05 2531
Manual 2 3.376 2110

The same statistics are also displayed in the Statistics section[ss 1 of the Project Status Section.

With a right-click on the Statistics Section, you can Save statistics to clipboard, which will be
done as tab separated list (in HTML format before GeoDict 2026 Service Pack 3).

e F.

Save statistics to dipboard

1.3.3 Project Status Section

In the Project Status section, several information about the current project and the loaded
files is shown. Sections can be expanded by clicking on the small triangle on the left or double
clicking on it. Most of the sections offer an additional menu when performing a right-click on
it. Often, these are shortcuts to commands that are available in the menu barl s1or are part of
the GeoDict Base module.
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v = . /GeoDict 2026 Graphical User Interface
» @ Structure (250x250x100, 1 pm)
» @ GAD Objects (177)
» Statistics
» Constituent Materials (2)
T Open Result Files ()

Volume Files (--)

The Project Status Section:

e Current Project Folder[ s
Define the current project folder.

e Structurel s
View structure information and edit the current structure.

o GAD Objects[sr)
View the GAD Objects information and edit GAD objects.

o Statistics[ s
Observe the statistics of your current structure.

e Surface Triangulation[ s
View the surface triangulation information.

e Constituent Materials|ss |
View and edit the constituent materials.

e Open Result Files[ e
View the open result files.

e Volume Files[e:
Observe and edit the loaded volume files.

e Particles[sr]
Observe and edit the loaded particles.

Current Project Folder

In the first section of the Project Status Section you can observe and change the Current
Project Folder.

» = .__GeoDict 2026 Graphical User Interface

A right-click on the Current Project Folder row opens a menu used as shortcut for Choose
Project Folder[ 51
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Graphical User Interface: Status Section

Select Project Folder..

Options...

Open Project Folder...

../ GeoDict 2026 Graphical User Interface

Expanding the section lists all GeoDict Result files (*.gdr) which are stored in the project folder.
Double clicking on a file name opens it directly in the Result Viewer.

~ mm ._GeoDict 2026 Graphical User Interface

T FiberGeo.gdr
= Fibrousmedia.gdr

Structure

In the Structure Section you can view structure information and edit the current structure.

The color dot in front of Structure shows whether any voxelized structure is loaded into
GeoDict (green dot), or not (red dot).

Right-clicking on the Structure row opens a menu used as a shortcut to apply modifications to
the microstructure.

@ Structure (250x250x100, 1 ym)—— Crop...
[ Discard Structure and Volume Files
Embed...
Invert Structure
Repeat .
Create Empty Structure... )
Mirror...
Save Structure as...
Crop, Embed & Add Layers - Reassign Material ID...
Reassign Materials & IDs A Reassign Material...
Layer » Reassign Material of Material ID...
Dilate Structure... \ preery
Erode Structure... Add
Flood-Fill Large Pores... Subtract. .
Permute, Rotate & Mirror..
Cleanse Structure. .
Rescale Structure...
Adjust Voxel Length. ..

The commands in this menu are shortcuts to several functions included under the File menu in
the menu bar, in the ProcessGeo module (Model — ProcessGeo), or in the LayerGeo module
(Model — LayerGeo):

e Discard Structure and Volume Files[
e Invert Structure

e Create Empty Structure

e Save Structure asf

e Crop, Embed, Repeat, Mirror
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e Reassign Material ID, Reassign Material, Reassign Material of Material ID
e Attach, Add, Subtract

e Dilate Structure

e Erode Structure

¢ Flood-Fill Large Pores

e Permute, Rotate & Mirror

e Cleanse Structure

e Rescale Structure

e Adjust Voxel Length

Unfolding the status section shows information on the loaded structure model, such as File
Name, Description, Voxel Count, Voxel Length, Domain Size, and the internally hashed
Structure ID number. A structure generated in GeoDict (e.g., with FiberGeo) with the same
parameters and the same random seed always has the same Structure ID number. Thus,
structures are identified by the Structure ID. The Structure ID changes as soon as the structure is
modified in any way.

~ @ Structure (250x250x100, 1 pm)
File Name (Fibrousmediz.gad)
Description (Abrousmedia)
Voxel Count (250x250x100)
Voxel Length (1 pm)
Domain Size (250x250x100 pm)
Structure 1D (B570724374679814038)

By right-clicking on Description you can Change the Description of the structure.

The Adjust Voxel Length command can be accessed by right-clicking on Voxel Length, where
the current voxel length is shown in the selected units (m, mm, um, nm, Inch).

~ @ Structure (250x250x100, 1 pm)

File Name (Fibrousmedia.gad)

Description (Fibrousmedia) ‘ Change Description... ‘
Voxel Count (250x250x100) \
Voxel Length (1 pm) ‘ Adjust Voxel Length... ‘

Domain Size (250%x250x100 pym)
Structure ID (8570724374679814038)

GAD Objects
In the GAD Objects Section you can view the GAD Object number and edit GAD objects.

The color dot in front of GAD Objects shows whether analytical information about the objects
inside of the current structure is available (green dot), or not (red dot). The dot is yellow when
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Graphical User Interface: Status Section

GAD information is available, but this information does not describe the current voxelized
structure completely. This may happen, e.g., when the structure has been modified after the
generation (e.g., with ProcessGeo or LayerGeo).

Unfolding the section shows the number of GAD objects (such as fibers, grains, etc.) in the
structure (GAD Object Number).

@ GAD Objects (260)
Discard All GAD Objects

Edit GAD Objects...

Create / Add GAD Objects...
Edit Domain...

Delete Selected GAD Objects...
Scale GAD Objects...

Shift GAD Objects...

Fotate GAD Objects...

Resolve Overlap / Mark Contacts
Change Material ID Model ..
Create GAD Index Image
Create GOF Orientation Image
Convert to GAD

Algorithms r

Right-clicking on GAD Objects opens a list of possible modifications, like editing the GAD
objects or the domain, creating, adding, deleting, scaling, shifting, and rotating GAD objects,
resolve overlap and mark contacts, change the Material ID model, or to create a GAD index
image or an orientation image. By choosing Algorithms, all manipulations of analytic objects,
available in the section Algorithms of GadGeo can be accessed.

All of these modifications can be accessed also from the module GadGeo and are explained in
the GadGeo chapter:

e Discard All GAD Objects is only available here and will discard only the GAD information.
The voxel information is not deleted.

Edit GAD Objects
Create / Add GAD Objects

Edit Domain

Delete Selected GAD Objects
e Scale GAD Objects

e Shift GAD Objects

e Rotate GAD Objects

e Resolve Overlap / Mark Contacts

e Change Material ID Model
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e Create GAD Index Image
e Create GOF Orientation Image
e Convert to GAD

e Algorithms

Statistics

In the Statistics Section of the Project Status Section, the detailed statistics from the Statistics
Sectionl«1above is shown.

The 2D statistics are only shown if the 2D Cross Section view is activated. Then, the statistic for
the currently selected 2D slice is shown. The values vary when viewing another 2D cutting
plane, e.g., by varying the Direction and/or moving the Slice slider.

First, the number of GAD Objects in the current slice is given. If the option Show Number of
Connected Components in 2D Slice has previously been activated in the Statistics[»1tab of
the Settings — Settings... dialog from the menu bar, Components shows the number of
connected components contained in the currently shown 2D slice.

Next, unfold to see the volume percentage and the number of voxels of all Material IDs
present in the structure.

Unfolding Materials shows the volume fraction and the number of voxels of each material in
the structure. The materials are classified as Pore and Solid.

- Statistics
= [=] 2D
GAD Cbjects : 43
Components : 45
- Material IDs
o0 91,02 9% (22755 Voxel)
Bl 578 % (1696 Voxel)
B 2.20 % (549 vVoxel)
- Materials
~ Porosity @ 91.02 % (22755 Voxel)
Air : 91.02 % (22755 Voxel)
- Solid Volume @ 8.98 % (2245 Voxel)
Manual 1 : 6.78 % (1696 Voxel)
Manual 2 : 2.20 % (549 Voxel)
= [=] 3D
GAD Objeds : 216
Components : 136
v Material IDs

» Materials

Graphical User Interface
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The 3D statistics are shown in both the 2D cross section view and 3D rendering. The
information shown is the same as for the 2D statistics, but the values refer to the entire 3D

image.

The number of Components is the number of connected components contained in the entire
image. This value is only shown if the option Show Number of Connected Components has
previously been activated in the Statistics/»1tab of the Settings — Settings... dialog from the
menu bar.

With a right click in the Statistics row, you can toggle between Show Volume Percentage
Only and Show Volume Percentage and Voxel Number.

Show Volume Percentage Only ‘ ‘ Show Volume Percentage and Voxel Number
- Material IDs ~ Material IDs
00 ID 00: 91.02 % 00 91.02 % (22755 Voxel)
Il ID 01: 6.78 % Bl 6.78 % (1696 Voxel)
Bl ID 02: 2.20 % Bl 2.20 % (549 Voxel)

Surface Triangulation

If a triangulation is loaded into GeoDict, the Surface Triangulation section is displayed and
shows information on the mesh. Multiple meshes can be loaded at the same time, then the
information is combined for all meshes.

Unfolding Surface Triangulation shows the number of triangles, edges, and vertices.

~ Surface Triangulation (1 Mesh)
= Triangles: 48
Average Size: 143.235 pm=*
Minimum Size: 79.5495 pm*
Maximum Size: 175.078 pm=2
v Edges: 72
» Vertices: 26

For the triangles and edges, the average, minimum, and maximum values are given when the
corresponding section is expanded. For the vertices, the minimal and maximal coordinate in all
directions can be observed after unfolding it.

A right-click on Surface Triangulation opens a context menu which gives access to many
functions from the MeshGeo module.
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I Surface Triangulation (1 Mesh)

» Triangles: 48 Discard All Surface Mashes

Save Surface Mesh...

» Edges: 72
» Vertices: 76 Compute Mesh Statistics
Smooth Surface Mesh b
Coarsen Mesh...
Repair Mesh. .
Remesh Mesh...

Voxelize Mesh...

Split Meshes into Connected Components
Delete Selected Mesh...

Reassign Mesh Material ID-..

Shift Surface Mesh...

Scale Surface Mesh...

Rotate Surface Mesh...

The commands are all described in the MeshGeo chapter:
e Discard All Surface Meshes

e Save Surface Mesh

e Compute Mesh Statistics

e Smooth Surface Mesh

e Coarsen Mesh

e Repair Mesh

e Remesh Mesh

¢ Voxelize Mesh

¢ Split Meshes into Connected Components
e Delete Selected Mesh

e Reassign Mesh Material ID

e Shift Surface Mesh

e Scale Surface Mesh

e Rotate Surface Mesh

Constituent Materials

The Constituent Materials section lists (when unfolding) the materials that are present in the
structure and are shown in the Material Information legend next to the structure in the
Visualization area.
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Graphical User Interface: Status Section

Options for all Materials

Right-clicking on Constituent Materials gives access to several short cuts to edit the
constituent materials.

Constituent Materials (2 H P .
onstituent Materials (2) Select Constituent Materials.. Material Inf_ormat!on 0
© Air , n ID 00: Air [invis.]
= Open & Edit Material Database... N ID 01: Solid
f© Manual :

Change Temperature..
Set all Fluids to...
Set all Solids to...

Set Material Information of ID...

ne ID 02: Solid

“Select Constituent Materials

Select Constituent Materials is a shortcut to selecting Settings — Select Constituent
Materials/s1in the menu bar. In the example shown above, two Constituent Materials
are listed in the Project Status section (Air and Manual), corresponding to Air and
Solid in the Material Information legend. The fibers with Material ID 01 and Material
ID 02 are set to be made of the same constituent material. After selecting the
constituent material and changing the material of Material ID 01 to Aluminum and
Material ID 02 to Nickel, the number of Constituent Materials in the Project Status
section changes from (2) to (3).
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- Constituent Materials (3) Material Information:
& Air » ID 00: Air [invis.]

w ID 01: Aluminum

w ID 02: Nickgl

S Aluminum
e Nickel

“Open & Edit Material Database

Open & Edit Material Databaselsis a shortcut to Settings — Open & Edit Material
Database.

“Change Temperature

The current temperature can be edited in the constituent materials dialog and also by
clicking on Change Temperature..., which opens a separate dialog.

B Change Temperature

GeoDicT
Temperature -273.15 = |20 = 1000.00 | °C -
2 Ehﬂ @1 @ E E‘H | Run | Cancel

Choose the temperature unit from the drop-down menu on the right. Available are
Kelvin, °Celsius, and °Fahrenheit. Then enter the value, which must be in the
temperature range given by the numbers on the left and the right.

“Set all Fluids to

Graphical User Interface
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Graphical User Interface: Status Section

It is also possible to Set all Fluids to... one chosen material. This option changes the
material of all materials of type fluid or pore.

5] set all Fluids

GeoDicT

New Fluid G A

2 @E@@Epﬂ Run || Cancel

L

“Set all Solids to

With Set all Solids to... all solid materials can be set to one chosen material.

5] set all Solids

GEODICT
New Solid | Glass (Solid)... |
2 e @ BB [ RrRn || cane |

“Set Material Information of ID

You can also Set Material Information for any Material ID. Type the information in
text form in the Set Material Information box and click Run. The information is then
displayed in squared brackets in the material legend in the visualization area.

E Set Matenal Information of ID

GeoDicT

Material ID 'Hl Aluminum

- |

Set Material Information |Fiber Type 1

2 @a@l@ﬂ!"a | Run || Cancel

L

A

In the example above, the Material Information of Aluminum is set to Fiber Type 1.
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Material Information:

n ID 00: Air [invis.]

w ID 01: Aluminum [Fiber Type 1]
no ID 02: Nickel

Options for single Materials

A right-click on a single material offers additional options.

A
g Edit Material in DB...
Aluminum Get Material Data...
Nickel Reassign Material ..

“Edit Material in DB

With Edit Material in DB... the entry in the material database of the corresponding
material is opened. The Material Database chapter explains how a material can be
edited.

“Get Material Data

By clicking on Get Material Data..., a dialog is opened where a Result File Name and
a Material Name can be entered. Clicking on Run produces a GeoDict result file which
contains all information from the material database of the chosen material as key-
value map.
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E Matenal Data

GEODICT

Material Name

L

Result File Name (*.gdr) |MaterialData.qdr

Air

2 el @ B R

Run

Cancel

“VReassign Material

With Reassign Material... the chosen material can be reassigned to another material.
See the ProcessGeo chapter for more information.

E] ProcessGeo — Reassign Material

L

GEODICT

Old Material Air

Mew Material Water...

2 e BE | Rn

Cancel

Open Result Files

Open Result Files shows the number of result files that are currently opened in the Result
Viewer. With a right-click on Open Result Files the option to Close all GDR-Files appears.

Click on the black triangle to expand the section such that the names of the opened result file
names are shown. Double-clicking on the file name raises the result viewer showing the

selected file.

= @ Open Result Files (2)

. T FiberGeo

T StokesResult

Open Result Folder
Load Structure
Load Input Parameters

Manage Data 4

Export

Close

A right-click on a gdr file name opens a context menu, which offers shortcuts to functionalities
that are also available with a right-click in the Header Section of the Result Viewer:

Graphical User Interface




e Open Result Folder

e Load Structure

e Load Input Parameters
e Manage Data

e Export

e Close will only close the currently selected result file.

Volume Files

The Volume Files section offers an overview of the loaded volume files and their fields and
shortcuts to modify them. After loading a volume file (e.g., after an effective stiffness
simulation with ElastoDict-FeelMath-VOX), the number of the loaded Volume Files appears in
the Project Status section.

Each of the volume files consists of volume images and they contain volume fields. In the
example shown here, the volume file StrainStressResult _xy.das is loaded. It has the volume
images vonMisesStrain and vonMisesStress, and they contain a volume field with the same
name, respectively. The volume field vonMisesStress is grayed out, because it was not selected

in the loading volume file dialogm.

~ Volume Files (1)
+ StrainStressResult_xy.das (250x250x100, 1 pm)
= vonMisesSirain
vonMisesStrain
= vonMisesSiress

vonMisesStress

With a right click on the name of the volume field, the Load option is available. Alternatively,
double clicking on a volume field loads it into GeoDict and it can be seen in the Visualization
area.

~ Volume Files (1)
= StrainStressResult_xy.das (250x250x100, 1 pm)
= vonMisesStrain
vonMisesStrain

- yonMisesStress

- vonMisesStress | Load i

Volume Files right-click menu

Right-clicking on Volume Files opens a list of options.

Graphical User Interface
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I Volume Files (1) -
Discard Volume Fles

Load Volume File..
Create New Volume File...

Create Gaussian Random Feld._..

Discard Volume Files[ -1 and Load Volume File[ s are the same as those from the File menu
in the menu bar. You can also Create a Gaussian Random Field, which is described in the
GrainGeo chapter.

“Create New Volume File

In the Create New Volume File dialog, enter a Filename und define the Volume File

Type.
[ create New Volume File O X
GeEoDicT
m -
Filename VolumeFile.grw
Volume File Type arw - empty
vap
Dimension - NX 250 ~ | |ovf
gof
pimension - Y 20 Y | —
Dimension - NZ 100 = das
cap
Voxel Length / (m) 1e-06 g32
BoundaryConditionX Periodic -
BoundaryConditionY Periodic -
BoundaryConditionZ Periodic v
\3/ @B @J @ E FEI Run Cancel

You can choose a preset of GeoDict volume file structures or choose empty. In the
latter case, the created volume file does not contain any image or field. Instead, you
can fill the file with Create New Imagersﬁ and New FieId@ which are described
below.

If a predefined volume file was chosen, the volume file contains the standard images
and fields of this volume file type. For example, the preset vap produces a volume file
that contains a Velocity image with the fields VelocityX, VelocityY, VelocityZ, and
Velocity and a Pressure image with the Pressure field. All the fields contain zero
values and can be filled afterwards using, e.g., the Math Operations[1or via Python
scripting with GeoPy.

Set the Dimension NX, NY, and NZ of the new volume file in number of voxels. The
size will be inherited by the images and fields.
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Additionally, you must set a Voxel Length that is larger than zero. You can choose the
length unit from the pull-down menu in the upper right corner of the dialog.

Finally, you can choose the Boundary Condition in each direction.

Periodic =

Symmetric
MoSlip
VinPout
Encase
UMNDEFIMED

The new volume file is only stored in GeoDict. To save it to the hard disk, click on Save
Volume File[ &1

Volume File name right-click menu

A right click on a loaded volume file name provides further options.

+ Volume Files (1)

. StrainStressResult_xy.das (250x250x100. 1 um)
Properties. ..

Save Volume File...
Create New Imane. .

Copy...
Remove

“Properties

Choose Properties to get information on the volume file loaded. In the Properties tab,
the Name of the volume file can be changed. The Voxel Length and the Boundary
Conditions cannot be changed.

3 volume File Properties O X 3 volume File Properties [m] X
GeoDict GeoDict
Properties Header Properties Header
Name StrainStressResult_xy.das Key Unit Value
GufVersion |das1
Voxel Length / (m)  1e-06 DateOfCreation [Tue Jun 16 2026 12:17:18
) - GeoDictEdition 2026
Boundary Condition X Symmetric GeoDictPlatform [Windows
NameOfCreator |FeelMath

Boundary Condition Y Symmetric
Boundary Condition Z Symmetric

Keyname Value Add

0K Cancel 0K Cancel
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In the Header tab, you can observe the header of the volume file, which are Key-Unit-
Value pairs. They contain useful information about the creation of the volume file. You
can add your own Key-Value pairs below the table.

The changes are only stored in GeoDict, to save them to the hard disk, click on Save
Volume Filels]

“Save Volume File

Save the volume file to the hard disk as Current File Type, Universal GeoDict File
(*.guf), or as GeoDict Raw Data - Binary (*.grw).

Current File Type (*.das) e

Current File Ty,
Universal GeeDict File (*.guf)
GecDict Raw Data - Binary (*.grw)

W Create New Image

With Create New Image two types of images can be created.

[ Create New Volume Image O X [ Create New Volume Image O X
GeoDicT GeoDicT
Image Name ImageName Image Name ImageName
Meaning Scalar bd Meaning Vector -
Unit m/s
D AR SRR [ w | ow || 0 BEREBER [ wm | o
A A

If Scalar is chosen, an empty volume image is created and a New Field[s can be
created.

If Vector is chosen, the unit for the vector field must be entered (e.g., m/s for a velocity
field). Then, a volume image with 4 volume fields (containing only zeros) is generated.
The created volume fields are the component fields for the X-, Y-, and Z-direction and

the supplemental field containing the automatically computed norm.

VCopy

With Copy... the entire volume file including all images, fields, and values is copied,
after entering a name for the new volume file.
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E Mew Name

Mew Mame

The new file is only stored in GeoDict. To save it to the hard disk, click on Save Volume

File[s]

“Remove

Click on Remove to delete the volume file including all its images and fields from the
GeoDict memory.

Volume Image right-click menu

Right-clicking on a volume image opens further options. As some options are only available
when 2 or more volume files are loaded, the additional volume file FlowField_z.vap was
loaded.

~ Volume Files (2)
+ StrainStressResult_xy.das (250250100, 1 pm)
¥ vonMisesStrain
¥ vonMisesStress
~ FlowField_z.vap (300x300x300, 1 pm)

- Velocity _
Properties...
VelodfyX
I Interpolate to Voxel Center
Velodbyy
ity MNew Field. ..
VelodtyZ
Copy 4
Velocity (supplemental)
Move *
= Pressure
Remove

Pressure (compressed)

“Properties

Choose Properties to see the name of the volume image and under Meaning if it is a
scalar or vector volume image (see Create New Imagele). You can change the name
of the image. Remember to save[e: the volume file to the hard disk to keep the
modifications.
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E Volume Image Properties

GEODICT

Name |Velocity

Meaning  vector

| oK | Cancel

Vinterpolate to Voxel Center

The function Interpolate to Voxel Center interpolates the data in the fields to the
voxel centers using the values on edges and faces of the voxels. It is only available for
vector images and not for scalar images.

“VDecompress

The option above is not available if a compressed volume file is loaded without
decompressing it during the import[ o1 Instead, the option to Decompress the file
when it is already in the GeoDict memory is available.

szl Properties...

Pressure (compressed)

Decompress
Mew Field...
Copy *
Move 4

Remove

“New Field

You can also create and add a New Field to a volume image.
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E Create Mew Yolume Field

GeoDiIcT

Fieldname |Veludt',.rx |
Unit |m |
Data Type | Single « |
Fill Method | Zero v |
2 BR BB [ rn || cne

In the opening dialog, enter a Fieldname and the desired Unit of the volume field.

Select the Data Type from the corresponding drop-down menu.

Data Type | Single - |
Double
ulnto4
uInt32
uIntle
uIntd
Int64
Int32
Intls
IntB

The Fill Method determines if the values in the new field are all Zeros, Gaussian
randomly distributed around Zero, randomly distributed between 0 and 1, None (which
is the same as Zero) or all Ones.

Fill Method | Zero - |

GaussianRandom
Random

MNone
One

“VCopy / Move

With Copy or Move the entire volume image including all fields and values is copied
or moved to another loaded volume file.

Velodi
ity Properties...

Mew Field...

Copy
Maove *

to StrainStressResult_xy.das

Remove
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The modified file is only stored in GeoDict. To save it to the hard disk, click on Save
Volume File| &

Important! Volume images can only be copied or moved to another volume
file if both files have the same dimension in number of voxels.

“Remove

With Remove a volume image can be deleted from the GeoDict memory. It is not
deleted from the volume file on the hard disk, unless you save the volume file[ e
afterward.

Volume Field right-click menu

Finally, a right click on a volume field provides other possibilities.

= StrainStressResult_xy.das (250x250x100, 1 pm)
¥ vonMisesStrain
= vonMisesStress

- vonMisesstress Praperties...

Compute Metrics...
Threshold to Structure...

Save...

Move »
Copy 4
Remove

Math Operation...

The commands Compute Metrics[~, Threshold to Structure(+, and Math Operation[are
explained in the corresponding sub-sections.

“Properties

Under Properties you can change the Name and Unit of a volume field.
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E Volume Field Properties

GEODICT

Data Type Single [ Float

MName vonMisesstress

LInit GPa -

oK Cancel

“Save

The selected volume field can be Saved as *.guf file or in another file format. This is the
same as Save Volume File[ 71in the File menu in the menu bar.

“Copy / Move

With Copy or Move the volume field including all values is copied or moved to
another loaded volume image.

~ StrainStressResult_xy.das (250x250x100, 1 pm)
* vonMisesSirain
vonMisesStrain
* vonMisesStress

- vonMisesStress

Properties...
Compute Metrics...
Threshold to Structure...

Save._.
ove to FlowField_z.vap »
Copy 4 o Sh ressRe das 0 VO esSh
Remove
Math Operation. ..

It can be a volume image of the same volume file or another loaded volume file. The
new volume image is only stored in GeoDict. To save it to the hard disk, click on Save
Volume File[ o

Important! Volume fields can only be copied or moved to another volume
image if both fields have the same dimension in number of voxels.

“Remove
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With Remove a volume field can be deleted from the GeoDict memory. It is not
deleted from the volume file on the hard disk, unless you save the volume file[ e
afterward.

VSupplemental

For some volume files, e.g., *.vap files, an additional supplemental field like the
Velocity field is computed when loading the volume file. To save the supplemental
field in the volume file, you can uncheck Supplemental and save the volume file
afterwards.

 FlowField_z.vap (300x300x300, 1 pm)
- Velodty
VelocityX
Velocity
VelodtyZ

Velodty (supplemental)
- Properties. ..

Compute Metrics...
Threshold to Structure...

Save.

Move b
Copy b
Remove

Supplemental
Math Operation...

Common erros

¥| cannot save a volume field as Integer Binary (*.raw) data!
The reason is that the data in the volume file has not the correct data type, e.g., itis a
floating single precision value.

Use the math operation Convert to Data Type to save a volume field as RAW-file. For
example, the field “vonMisesStrain” is saved in the following way:

1. First, convert the data in the field to the correct data type (unsigned integer). Right-
click on the vonMisesStrain field and choose Math ngrg:ignﬁsﬁ.
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- Volume Files (1)
~ StrainStressResult_xy.das (250250100, 1 pm)
= vonMisesstrain

- vonMisesStrain _
Properties. ..
» vonMisesStress

Compute Metrics...
Threshold to Structure...

Save...

Move b
Copy ¢
Remove

Math Operation...

2. In the dialog select Convert to Data Type from the first pull-down menu and
Unsigned Integer 8-Bit from the second. Then click Run.

E Math Operation

GeoDicT

Input Field: vonMisesStrain

Math Operation Convert to Data Type -
MNew Data Type Unsigned Integer 8-Bit -

@@E@z@ﬂﬁa | Runt| Cancel

3. A new Volume Image appears under the currently loaded Volume File: Math
Operation 1. There, the new Volume Field vonMisesStrain Converted to ulnt8 is
shown. Right-click on it and choose Save.
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~ Volume Files (1)
« StrainStressResult_xy.das (250x250%100, 1 pm)
= vonMisesStrain
vonMisesStrain
¥ vonMisesStress
= Math Operation 1
I vonMisesstrain Converted to uInts

Open in Image Processing Dizlog...
Create Triangulation...

Save as 2D Image Stack...

Save as 3D Image...

Properties. ..

Compute Metrics...

Threshold to Structure...

Maove 4
Copy g
Remove

Math Operation...

4. Select a name and choose Integer Data - Binary (*.raw) as file type. Then, the
volume field is saved in the chosen folder.

vonMisesStrainConverted.raw

Integer Data - Binary (*.raw)

Compute Metrics
With Compute Metrics you can access statistical properties of the volume field.

Enter a Result File Name (*.gdr) to under which the results are saved. Then, select on which of
the loaded Volume Fields the properties should be computed. The Random Seed influences
the results of Autocorrelation and Correlation Length.

Below, choose which metrics should be computed.
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E] Compute Metrics on Volume

GEoODICT

Result File Mame (*.gdr) |ComputeMetrics.gdr
Volume Field vonMisesStrain -

Fandom Seed 42

qPp

v | Minimum, Maximum, Mean Value, Standard Deviation and Variance
Values for All Materials -
| Slice Minimum, Maximum and Mean Value
Direction Z Direction -
Slice Mean for All Materials -
Sum or Mean Value Along Axis
Autocorrelation
Correlation Length

Field Value Histogram

2 @E @: @ 5 ) 2 | Run | Cancel

Minimum, Maximum, Mean Values, Standard Deviation, and Variance can be computed for
either Pore, Solid, All Materials, Chosen Materials, or Chosen Material IDs.

v | Minimum, Maximum, Mean Value, Standard Deviation and Variance

Values for All Materials it
Pore
Solid

Chosen Material
Chosen Material IDs

Minimum, Maximum, and Mean Values can also be determined slice-wise for a chosen
direction and Pore, Solid, All Materials, Chosen Materials, or Chosen Material IDs.

Additionally, you can compute the Sum or Mean Value Along Axis for a chosen direction and
Pore, Solid, All Materials, Chosen Materials, or Chosen Material IDs.

v Sum or Mean Value Along Axis

Mode Mean Along Axis 38 Mean Along Axis
Sum Along Axis

Ray Direction Z Direction v

Ray Values for All Materials v
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When Autocorrelation is selected, the similarity of voxels in a given distance between
Minimum Length Scale and Maximum Length Scale is measured. This is similar to the
MatDict command 2-Point Correlation.

V| Autocorrelation

Ll

Number of Samples 50000
Minimum Length Scale [ (Voxel) |1

Maximum Length Scale / (Voxel) |20

Step Size / (Voxel) 1
Direction Isotropic -
Periodic

The Correlation Length is a measure on which length scale the values of the volume field
change.

With Field Value Histogram a histogram of the values in the volume field is computed with
respect to the entered Number of Bins.

v | Field Value Histogram

4Pk

Number of Bins | 20

Clicking Run computes the chosen metrics. After the run is finished, the result viewer opens
and shows the results in the report tab. Additional plots are available in the Plots subtab if
Slice Minimal, Maximal and Mean Value, Sum or Mean Value Along Axis, Autocorrelation,
or Field Value Histogram are selected.

Threshold to Structure

Select Threshold to Structure to segment the volume field and create a structure using one or
two thresholds.

E GecDict — Thresheold Yolume Field

GeEoDiIcT

Threshold Mode == -
Mumber of Thresholds 1

Material 1 (ID 00) I i
3e-07 :

Material 2 (ID 01) Glass..

Preview Threshold in 3D

\2) @E @a @ ﬂ- E‘E | Run Cancel
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If the value of the volume field is above the chosen threshold, the voxel gets another Material
ID than a voxel where the value is below the chosen threshold.

If the Threshold Mode is set to >=, voxel that are smaller than the threshold get a smaller
Material ID. With the other mode (< =) the assignment of the Material IDs is turned around.

If Number of Thresholds is 1 and 3D rendering was chosen before, check Preview Threshold
in 3D to visualize the created structure before clicking Run to start the structure generation.

Example

Material Information:
n 1D 00: Air [invis.]
wt ID 01: Glass
w ID 02: Glass

vonMisesStress [/ (GPa)
113.90-10-%
100.00-10-% :.
80.00-10-¢& —

60.00-10-6
40.00-10-¢ —

20.00-10-6 ]
0.00
Plot Range:
max 113.90-10-6
min 0.00
Data Range:

max 3.07-10-3
min 0.00

With the shown settings, we define 2 thresholds to create a structure with voxels of
e |ID 00, where the von Mises Stress is below 1e-05,
e |ID 01 where the von Mises Stress is above 1e-05 and below 4e-05,

e and ID 02 at locations with von Mises Stress above 4e-05.
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m GeoDict - Threshold Volume Field

GeoDicT
Threshold Mode
Number of Thresholds
Material 1 (ID 00)
le-05

Material 2 (ID 01)
4e-05

Material 3 (ID 02)

Preview Threshold in 3D

2 R eRR

Material Information:
» ID 00: Air [invis.]
w# ID 01: Glass

w ID 02: Glass

Glass...

Glass...

Run Cancel

Math Operation

Choose Math Operation to open a dialog that allows to manipulate the volume field in
different ways. Each math operation generates a new volume image containing the modified
volume field. The single volume fields can be saved in *.guf format or the complete modified

volume file can be saved, after the unwanted volume images were removed.

E Math Operation

GEoODICT

Input Field:
Math Operation

Select Feld to Subtract

vonMisesstrain
Subtract Field -
Subtract Field

Add Field

Mormalize Field

Compute Gradient

Convert to Data Type

Add (Subtract) Constant Value
Multiply Constant Value

Apply Gaussian Blur

2 Ehﬂ @a @ E E‘E | Run | Cancel

Available Math Operations

“Subtract Field

Choose another loaded volume field, that will be subtracted from the current volume
field. Make sure that values in the volume fields have the same units, as this will not be
checked! If you subtract two fields with different units, only the values will be
subtracted and the units are dropped.
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E Math Operation

GEODICT

Input Field: vonMisesStrain

Math Operation Subtract Field -
Select Field to Subtract | vonMisesStress -
2 @E @z @ E E‘E | Run | Cancel

A Important! The volume fields must be of equal size.

“Add Field

Choose another loaded volume field that will be added to the current one. Make sure
that values in the volume fields have the same units, as this will not be checked! If you
add two fields with different units, only the values will be added and the units are

dropped.
E] Math Operation
GEoDIcT
Input Field: vonMisesStrain
Math Operation Add Field -
Select Field to Add vonMisesStress -
W2 @E @z '@' ®2 B | Run | Cancel

A Important! The volume fields must be of equal size.
“Normalize Field

Define a new minimum and maximum value to normalize the values of the volume
field accordingly.
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E Math Operation

GEoDICT

Input Field: vonMisesStrain

Math Operation MNormalize Field -
Mew Minimum Value 0

Current Minimum Value [ (1) 2.33958832e-09
New Maximum Value 1

Current Maximum Value /(1) 0.00465841126

h 2l @E @} @ E E‘E | Run Cancel

L A

“Compute Gradient

No further parameters are needed to compute the gradient for the current volume
field. This results in a vector image with the three component vector fields and the
supplemental field of the norm.

E] Math Operation

GEODICT

Input Field: vonMisesStrain

Math Operation Compute Gradient -
\2) @E @a @ E. E‘E | Rumn Cancel

L vy

“Convert to Data Type

Choose a new data type (single, ulnt32, ulnt16, or ulnt8) and convert all values of the
current volume field to this type. The current data type is grayed-out and cannot be
selected.
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E Math Operation

GEODICT
Input Field: vonMisesStrain
Math Operation Convert to Data Type -
New Data Type Float Single-Precision =
Float Single-Precision
Unsigned Integer 32-Bit
Unsigned Integer 16-Bit
Unsigned Integer 8-Bit
2 Pal. BB | Rn || Cancel

The math operation Convert to Data Type with the type ulnt8 or ulnt16 chosen offers
further possibilities in the right-click context menu for the converted volume field.

- Math Operation 1
. vonMisesStrain Converted to uIlntd

Open in Image Processing Dialog...
Create Triangulation...

Save as 2D Image Stack..

Save as 3D Image...

Properties...

Compute Metrics...

Threshold to Structure...

Save...

Move b
Copy k
Remove

Math Cperation...

You can then Open it in the Image Processing Dialog (see the ImportGeo-Vol
chapter), Create a Triangulation, Save as 2D Image Stack, or Save as 3D Image.

Use the math operation Convert to Data Type to save a volume field as RAW-file, as
explained here[ 1

“Add / Subtract Constant Value

Add a constant value to the volume field. Enter a negative value to subtract it from the
volume field.
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E Math Operation

GEODICT

Input Field: vonMisesStrain

Math Operation Add (Subtract) Constant Value -
Add Value [ (1) 1

2 @E @z '@' E E‘E |L Cancel

VMultiply Constant Value

Multiply each entry in the volume field by a constant factor.

E] Math Operation

GEODICT

Input Field: vonMisesStrain

Math Operation Multiply Constant Value -
Multiply Value 2

W2 @E @z @ E E-E | Run Cancel

“Apply Gaussian Blur

A Gaussian Blur can be used to remove noise in a volume field. In this sense it is
similar to a local mean filter.

Choose a voxel number larger than 0 to blur the volume field with a Gaussian kernel of
the given size. The Gauss Sigma Value is the standard deviation of the Gaussian

function. The higher the standard deviation, the more blurred the volume field
becomes.

80
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E Math Operation

GEODICT
Input Field: vonMisesStrain
Math Operation Apply Gaussian Blur -

Gauss Sigma Value [ (Voxel) |1

2 @E @z @ E E‘E | Run | Cancel

L A

The Sigma Value also has influence on the radius of the kernel, which defines the size
of the neighborhood used for the blur:

radius = 3 * Sigma (M
Particles
If Particles are loaded into the GeoDict memory, the number of particles is shown in the status
section.

Particles (36000
I ( ) | Discard Particles

With a right-click, the option to Discard Particles is available, which is the same as the Discard
Particles[ 71 option from the File menu.

1.3.4 Module Section

In the Module Section you can edit parameters and start generations or computations using
one of the available GeoDict modules.

The heading of the Module Section changes to the GeoDict module selected from the menu
bar. The GeoDict modules are organized into:

e modules to Import and pre-process files and 3D image data,

e generator and structure-modifying modules to Model microstructures,
e modules to Analyze your structure,

e simulation modules to Predict properties,

e and modules to Export files to other formats.

For the Import modules, there is a Browse... button for choosing files that you want to import
into GeoDict.
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ImportGeo-Vol

Browse._..

(7) Help

For all other modules, the module section contains a pull-down menu, from which you can
choose a command to execute.

FiberGeo

Create Fibers

Options O Edit
(7) Help @ FRecord
Cloud
P Generate
Job Queus

The Edit... button opens the Options Dialog, where you can modify the necessary parameters
for the GeoDict generators, modifiers, or solvers.

.7/ Opens the corresponding User Guide section.
[8 Saves the settings to a GeoDict settings file (*.gps).

[8], Loads the settings from a GeoDict settings file (*.gps) or a GeoDict result file
(*.gdr).
& Resets all parameter settings to the built-in default settings.

B3 Resets all parameter settings to the saved start-up settings.

E3 Saves the current parameter settings as start-up settings.

Each option is explained by a tooltip which appears when resting the mouse over the

icon.

The Help button directly links to the chapter of the User Guide where the chosen command is
explained. The Help button is also available in the options dialogs that open when clicking on

Edit.
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Depending on the module, the button Generate is named differently (e.g., Run or Export) and
specifies the particular modifying process. Clicking the button starts the execution of the
chosen command.

The module section includes a Record button (except for the Import modules), which is
selectable when Macro — Start Macro Recording... is selected in the menu bar. Clicking
Record records the settings and actions of the module without obtaining the results (yet),
while Run & Record, which appears instead of Run after starting macro recording, starts the
computation and additionally records the action in the macro file.

FlowDict
Stokes{—Brinkman) v
Options ¢ Edit
Estimate Memaory
(?) Help @ Record
Cloud
P Run & Record
Job Queue

For some modules, the module section includes an Estimate Memory or Estimate Memory &
Disk-Space button, that becomes active for the functionalities that support such an estimation.
It allows you to estimate the memory (and disk-space) required for the computation before
starting the computation.

The button Cloud allows to perform the calculations in the GeoDict Cloud and with Job Queue
run the calculation on machines connected in your local network. If interested in cloud
simulations or job queueing, contact Math2Market to apply for a GeoDict cloud or job
queueing license.

The use of the modules is explained in the sections for each module.
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1.4 Console and Notifications

The console and notifications panels are located at the bottom of the GUI, under the
visualization area. The Console panel is a textual GUI window and log viewer. The console
allows you to read the system logs, help find certain ones, monitor them, and filter their
contents. Additionally, you can enter and execute python commands directly in the console.
For examples, see typing commands in console below/ 1

m GeoDict 2026—Standard Edition
File Import Model Analyze Predict Export View GSeftings Macro GeoApp Cloud & Queue Help

= O - — B A ¢ P
E,Q@J@-lﬂ"zﬂkﬂtﬂ BRE —~~|HFEEF &S LS

Status and Modules « View Controls ¥

«

- =

2

s

m =

W i 5

E]

) B - E 0 D I C T «

' 3 o

= s

=

- =

I @ C:/Automation =

The Digital Material Laboratory T

» @ Strucure (—) =
» @ GAD Objects (—)

- R Standard Edition <

&

FiberGeo e

Recent Files Recent Project Folders 3

Create Fibers - = Name Size last modified Name Size last modified ]

Options ° Edit.. E = ../Documents/MyFirstGeoDictProject/FiberGeo.gdr  53.493 KiB 23 Oct 2025 - C:fAutomation | 153.696 KiB | 23 Oct 2025
(@) Help ®rRecod | .

Console

uoaag 1Rla0 ave

Job Queue ——-— Finished GecDict:ChangsProjectFolder, time needed: 0.078 5 ———

Juieg

--- Start GecDict:DelsteStructurse -—--

M BTI I ——— Finished GeocDict:DeleteStructure, time needed: 0.093 =5 ———

¥
Cloud . . :
P Generate --- Start GecDict:ChangsProjsctFolder --—-
2 MARKET

# Console ||# Motifications

The Console and Notifications panels can be undocked and turned into a dialog that can
move around. Undocking is done by clicking the |=" icon, located at the top right after
expanding. Although still minimized if the GeoDict GUI is minimized, the dialog can be moved
independently on the screen.

Console b4

--— Start FiberGeo:Create ---
—-—— Finished FiberGeo:Create, time needed: 2.041 5 ——

-—— Start GeoDictResults:LoadGdrFile ——-
—-—- Finished GeoDictResults:LoadGdrFile, time needed: 0.16% s ———

To connect the dialog with the GUI again, drag and drop it to its place at the bottom of the

GUI or simply close the dialog, by clicking on x|

“Console
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GeoDict provides an interactive console within the GUI. All commands running from the
GUI are displayed in the console.

# Console

The console panel can be folded and unfolded by clicking on the icon in the

bottom of GeoDict.

A right click in the console panel provides further options to filter and read the
information displayed. Text in the console can be marked with the cursor and exported to
another program by using Copy. With Select All the whole text in the console is marked.

(0 Copy Ctrl+C
05! Select Al Ctrl+A
v Show GeoDict Messages

Show GeoDict Debug Output
v | Show GeoPython Messages
v | Show Solver Messages

Open Log File
&, Zoom in

=, Zoom out

The console content is grouped in four different kinds of messages. Each group has its
own color and you can decide which of them to show by checking the corresponding
boxes.

e Show GeoDict Messages: all direct GeoDict messages. These messages are black for
light mode and white for dark mode.

e Show GeoDict Debug Output: GeoDict commands may have additional output
intended to help localizing bugs and measuring performance. These messages are
blue.

¢ Show GeoPython Messages: show output from GeoPy macros and functions. These
messages are green.

¢ Show Solver Messages: show messages from GeoDict solvers, e.g., convergence
progress. These messages are purple.

During each GeoDict session a log file, that contains all outputs from the console, is
written and saved in %username%/GeoDict2026/log (Windows) or %username%/
.geodict2026/log (Linux). With Open Log File it is opened in the chosen text editor.

Use Zoom in and Zoom out to enlarge or reduce the font size of the console.
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Console ¥

--— Start FiberGeo:Create —---
-—— Finiched FiberGeo:Create, time needed: 2.041 s ---

--— Start GeoDictResults:LoadEdrFile ---—
-—— Finished GeoDictResults:LoadGdrFile, time needed: 0.16% & --—-

“Notifications

The Notifications panel can be opened and closed in the same way by clicking on the
# Notifications icon.
Messages from GeoDict, which are shown in the console, are also shown in the
Notifications panel.

Notifications x
Filter Notifications: || Critical Error (1) || Warning (0) |v| Information (2) Clear Notifications
Time Type Title Message

12:00:04 @ Adjusted Parameters | Set at least one material to the chosen fluid.
12:00:19| @ | FiberGeo:Create Infinite fibers cannot be generated in periodic domain.

12:00:53 @ Message from python Macro finished.

The list shows the Time, when a message was raised, the icon shows the Type of the
message, also the Title and the Message itself are given. The message is fully displayed
in the tooltip, which opens when resting with the cursor over the message. Double-click
on a message to open the message dialog again. This is helpful, when a message box
was closed, and you want to re-read the message. Another advantage is, that you do not
have to scroll through the console, where other output from GeoDict is listed.

E FiberGeo:Create

Infinite fibers cannot be generated in periodic domain.

{Click in the dizalog to stop the countdown.)

ok |

With a right click in the corresponding field in the Notifications panel the title and the
message text can be copied to the clipboard to save them, e.g., in a text editor.

With the filter options it is possible to show only Critical Errors, Warnings and/or
Information.
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Notifications x

Filter Notifications: || Critical Error (1) Warning (0) Information (2) Clear Notifications
Time Type Title Message
12:00:19| @ FiberGeo:Create Infinite fibers cannot be generated in periodic domain.

Click on Clear Notifications to delete all messages from the list.

“Typing Python commands in the console

The box below the console can be used to run Python commands. One command line
at a time can be inserted, and it is run by pressing Enter on the keyboard.

Console x
** Critical Error **
FiberGeo:Create
Infinite fibers cannot be generated in periodic domain.
Corfible X
berGeo:Create
finite fibers cannot be generated in periodic domain.
>>> 5+2
Unfolding the pull-down menu of the box shows the last used commands and some
standard commands from the GeoDict Python API.
Console X
FiberGeo:Create =]

Infinite fibers cannot be generated in periodic domain.

>>> 542

'gci.I:r.pc::Ge:V"L. tNewImage () Zl
gd. Impo: . wimageDimensions(dir : int)

gd. Impo. .getNewImageResized(nx : int, ny : int, nz : int, islébit : bool)

gd. Impo .getOriginalImage ()

gd. Import tOtsuThreshold()

tationSuggestion(fullImage : bool, threshold : int)
ellength()
tVoxellength (VoxelLength : float)

gd. ImportGecVol.

gd. ImportGecVol.
gd. ImportGeoVol

Besides, variables can be used. Store information in a variable for later use as, for
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example, the Python dictionary of the current FiberGeo parameters:

|Fiber3eo_Crea:e = gd.getCurrentSettings ('FiberGeo:Create')

v

Typing the variable name again displays the value in the console. In the example, the
Python dictionary from the FiberGeo Create Options dialog is shown.

FiberGeo_Create

Console
Built-in default settings restored.

»>»> FiberGeo_Create =

»»> FiberGeo Create
{"ResultFileNams"':

gd.getCurrentSettings ('FiberGeo: Create")

'FiberGeo.gdr', 'MaterizlMode': 'Materizl', '"MaterialIDMode':
[« 1

L]
I

v

The variable value can be changed at any time by assigning a new value to the
variable, using the equal sign. Changing only one entry of a dictionary is done by
referring to the entry’s key in square brackets. The new value is assigned using the equal

sign.
Console X
'StoppingCriterion': 'SolidvVolumePercentage', |'SolidvolumePercentage': (10, '%')
L] [ 1 [»]
FiberGeo_Create['SolidVolumePercentage']= (50,'%") -
FiberGeo_Create v
Console x
'StoppingCriterion': 'SolidVolumePercentage', 'SolidVolumeP entage' (10, '%'),
'StoppingCriterion’ 'SolidVolumePercentage', [SolidVolumePercentage': (50, '%')
[«] [T D]

Now FiberGeo can be run with a solid volume percentage of 50 instead of 10, using the

Python APl command gd.runCmd() which is described in the APl for GeoDict
commands.

|gd.runCmd('FiberGea:Creaze', FiberGeo_Create, "2026')
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-—— Btart FiberGeo:Create -——
——— Finished FiberGeo:Create, time needed: 7.943 5 ——

'FiberGeo.gdr'

Ll T L]
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1.5 GUI Sidebar

Many functionalities for Visualization, Color & Visibility, editing and modifying on the voxel
structure (Voxel Selection) or the analytic data (GAD Object Selection), modifying the
Material ID of selected voxels (Paint), measuring distances and angles (Metrology), and
saving the recently executed commands (Session Macro) are accessible directly from the GUI

sidebar.
View Controls S| «
= [I'=
Camera V| Structure Volume Field Streamlines Particles Triangles Schlieren AITows Tensors|| 2 | &
o
2l
Structure Renderer | Smooth ~ | Transp. Mode None v V| Clipx |0 - : 1 150 |2 Invert g -
) « | wn
Transparent Material | 1 v clipy |0 =N { ) |150 |2 o | @
=5
Transparency 0.50 v Clipz |0 - . ] 100 | ®|=
=2
= (12
i=|°
. . =
Material Information:
w 1D 00: Air [invis.] P
W 1D 01: Solid _ﬁ
w ID 02: Solid =)
5
-4
(=]
=3
2
-
«
7]
==
o
[o)
=
2
-4
o
=
=
-
n
=1
N
-;_ S

Some tabs of the sidebar are hidden if GeoDict is not in full screen mode. Expand and collapse

the sidebar by clicking on the | © | icon at the bottom. Each dialog can also be expanded and
«

collapsed by clicking on the icon at the top of the tab. When expanded, the sidebar panel

can be un-docked by clicking the icon at the top of the open panel and turned into a

dialog that can be moved around.
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Visualization Settings b4

v | Apply Immediately Apply

Mode 2D =
¥ Camera C
¥ Data View Cy
v Legends [ Overlays %

o ~leplel @ BRG o0

Tabs in the GUI Sidebar:

e Visualization[er]
View your 3D and 2D results and create an impressive visualization.

o Color & Visibilityle:]
Define the color and visibility for the constituent Material IDs.

e Voxel Selection[ i)
Select and edit the voxels in your structure.

 GAD Object Selection[s]
Select and edit the GAD objects in your structure.

e Paintl+sl
Paint in your current structure (only in 2D view mode).

o Metrologyl il
Measure angles and distances in 2D view mode.

e Session Macrol sl
Observe the GeoDict commands used in the current session and record them to macros.

1.5.1 Visualization

The Visualization Settings dialog unfolds when clicking the Visualization tab in the Sidebar
of GeoDict and it covers and combines most parameters, commands, and settings that are
located in the menu bar and in the View Controls , and also some additional parameters.

Thus, it allows to set all values for the visualization of structures and results fields obtained
with GeoDict. Some of these parameters are redundant and also displayed in the View menu
in the menu bar and the View Controls, but are duplicated in the GUI Sidebar. Others are only
available in the Sidebar.

»

Collapse the Visualization Settings again either by clicking in the upper right corner or by

clicking the Visualization tab in the sidebar.
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The Visualization Settings can be undocked by clicking the corresponding icon & in the
upper right corner. Close it by clicking % in the upper right corner.
“Doubling of Visualization Options

In the description of the visualization options, many options are shown in both, the
View Controls panel and the Visualization tab of the sidebar. For example:

View Controls ' A Visualzation Settings o » |«
=
Camera (Y, Z) | Structure Volume Field Schiieren Arrows v Apply Immediately E
~
Mode 20 - 2
Legend Placement | Overlay . (=) Reset View Direction X - = e = g
«
lOnenmtion Bottom to Top - ] IDepth 0 5| — I ~ Camera 2D 3
Q
Sli B =3
| orid off ~ |[zoom & | 118% @& [sice 1 [* | Lske L ] 3
o | Depth 0 ] =
Decay 256 ) | ||&
z 2 =
Material Information: Direction X 2
] ID 00: Air [invis.] | Orientation Bottom to Top ~ |
] ID 01: Glass [Grid off -1
Position Horizontal 0.0001
Posttion Vertical |-0.000150000007
| zoom 117.666667 |
Background Color White

» Data View
» Legends / Overlays

uopaas 10a(q0 VD & | UORI3JAS |9XOA A

ued &

Math2Market GmbH

22.01.25 15:54:23
X-Slice: 001 Depth: 000

ABOOnAW &

“General Options

Initially, only visualization settings related to the current structure are shown in the
dialog.

Clicking the gear wheel icon L in the bottom right of the View Controls opens the
Visualization Settings dialog automatically to the corresponding section.

In the example above, the structure is shown in 2D cross section view in the
Visualization area and, when opening the Visualization Settings dialog, the Mode is
automatically selected as 2D and all parameters concerning the display are listed in
the panel. This feature simplifies changing the values of these parameters, as it is not
necessary to search for them in the menu bar or in the View Controls. The selection of
the Mode to be 2D or 3D affects the choices of settings for these two ways of
rendering.
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Visualization Settings x

v | Apply Immediately Apphy
Mode 2D -

* (Camera 3D

 Camera 2D

Tooltips guide you through the parameters of the Visualization Settings dialog, when
resting the cursor on the respective parameters.

All settings changed in the Visualization Settings dialog are applied directly if Apply
Immediately is checked. When the checkbox is disabled, the Apply button becomes
clickable to apply the changes only when the user decides to do it.

Visualization Settings x

Apply Immediately Apply

Know how! On the bottom of the Visualization Settings dialog, a group of icons

= controls the following in regard to visualization. Resting the mouse pointer over an
icon prompts a tooltip showing the icon function to appear. For example, through
them, it is easy to save all the current view settings and reload them:

«~— Undos the last change in the view settings.
., Redos the last undo.
Ehﬂ Saves the current view settings to a GeoPy (*.py) file.

Loads view settings from a GeoPy (*.py) file.

=

Resets all view settings to the built-in default settings.

Resets all view settings to the saved start-up settings.

o &8 @

Saves the current view settings as start-up settings.

@ Records the current view settings in the session macro. If a macro is recording,
® the current view settings are also recorded to the macro.

Synchronize the visualization settings of two GeoDict instances on the same
Computer to compare structures and volume fields.

©

Shows all visualization settings. If not selected, only the view settings affecting
the current visualization are shown.

%2
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Know how! Additionally, many view settings can be saved and loaded partially by

clicking on the corresponding icon (% next to the setting parameter.

'y Save Partial View Status
sy Record Partial View Status
& Load Buit-in Default

B2 Load Startup

EX Set Current as Startup

¢ Save Partial View Status saves all settings corresponding to the selected section in
a GeoPy macro (*.py) and can be applied whenever needed by selecting Macro
Execute Macro / Script from the menu bar. To learn more about how to record,
execute and edit macros refer to the GeoPy scripting chapter.

¢ Record Partial View Status records the settings corresponding to the selected
section to the macro currently recording. When no macro is recorded, nothing
happens when selecting this option.

¢ Load Built-in Default loads the built-in default values only for the selected section.

¢ Load Startup loads previously saved custom start-up settings for the selected
section. If no custom start-up settings were saved, the built-in default values are
loaded.

e Use Set Current as Startup to set the current settings as start-up settings for the
selected section.

1.5.2 Color & Visibility

Define the color and visibility of your materials.
The Color & Visibility Settings are available from three different places:

e the Settings menu in the menu bar.

File Import Model Analyze Predict Export View [EEslE Macro GeoApp Cloud & Queue Help
Color & Visibility Settings...
£ Settings... 5
Edit Expert Settings...
[ Select Constituent Materials
®Z Open & Edit Material Database...
Reset Current Settings to Built-In Settings »

e the Color & Visibility tab in the GUI Sidebar on the right side,
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Color & Visibility Settings g »

V| Apply Immediately Apply

Load Preset

Background Color White

Change all M ERck H visible
ID 00 Air White visible
ID 01: Glass Light gray | || visible

LOR23[35 [3X0A & | | AJSIA 81003 A | UonezensiA A

e or clicking the icon in the toolbar.
In all three cases, the Color & Visibility Settings open as a panel that can be also undocked
from the GUI by clicking Elin the upper right corner.

b

The Color & Visibility Settings can be collapsed either by clicking
corner or by re-clicking the Color & Visibility tab in the GUI Sidebar.

in the upper right

The undocked Color & Visibility dialog can be closed with % lin the upper right corner.

Color & Visibility Settings O » ||« Color & Visibility Settings X
-
v Apply Immediately Apply § v Apply Immediately Apply
g
Load Preset =1 Load Preset
« .
Background Color White 2] Background Color White
=3
Change al Mohack | @ visbe % Change al MBack | @ vible
g
ID 00: Pore White visible =3 ID 00: Pore white visble
ID 01: Solid M Red V| visible « ID 01: Solid M Red v visble
-
o
ID 02: Solid B Green | |V visble & ID 02: Solid I Green v visble
&
(1]
o
1 b g
By 0, @ B B | R @ B R
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The default color settings, applied to the background and materials during the generation with
GeoDict, can be changed through the Color & Visibility Settings dialog. While up to 256
material IDs can be present in a structure, only the colors for the IDs contained in the current
structure can be edited.

All settings changed in the Color & Visibility Settings dialog are applied directly if Apply
Immediately is checked. When the checkbox is disabled, the Apply button next to it is enabled
to apply the changes only when desired.

Color 8 Visibility Settings x

Apply Immediately Apply

Know how! The icons at the bottom of the dialog can be used to:

[ Saves the settings to a GeoDict settings file (*.gps).

[8] Loads the settings from a GeoDict settings file (*.gps) or a GeoDict result file
(*.gdr).

@ Resets all parameter settings to the built-in default settings.
B3 Resets all parameter settings to the saved start-up settings.

B3 Saves the current parameter settings as start-up settings.

Each option is explained by a tooltip which appears when resting the mouse over the
icon.

“Color Presets

A color preset is a group of colors that are applied together.

Click Load Preset and, in the Load Color Preset dialog, select whether to display the
generated structure’s material using one of the presets.
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ﬂ Load Color Preset O X

GeoDicT
I ocfaut
Color & Visbilty Settings x
Plot
v Apply Immeditely Apply
| Loadpresst I -
Lt
Background Color | ] White _ Math2Market
N projector friendly
Change all M Black | visble _
I Teran
ID 00: A White | [ visble I Viridis
ID 01: Aluminum M Red v visble | | Black and white
D 02 Coper | MGreen | v visble I — Gray values
I R ey viues
CCAECN - N < | I icterial database
I current Save 25 new Preset

oK Cancel

The number of colors shown in the preset previews depends on the number of materials

present in the current structure. If for example 100 IDs are present, the dialog looks as
follows:

m Load Color Preset

GeoDicT

FRIRAN BN (TSN TR T e osfaur

BR1 HERT WEN] WEN] DEN] Domnow e

_ _ CoolWarm

L B B

Il AN TR T T W vethoverket

CHTINE NNE B proecor riendy

_ _ Terrain

B Viridis

| | Black and white

B Gray values
_ Reversed Gray values

FRINIE TN [THEESE " TN NN veteril database

FHCUAN RN (TS T T iy curent || save as new Preset|

| Ok || Cancel |

You may select new colors through the buttons in the Color & Visibility Settings dialog
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and save the current group of colors as a preset (Save as new Preset), to have it appear

in the list of color presets later. The preset can be removed anytime by right-clicking on it
and selecting Remove Selected Item.

GEoDIcT GeoDicT
I N efautt : I osfaut
I D piot I ot
[ ] I <o [ ] I <o
] I ] B
I N viathoMarket I athoMarket
[  projector friendly I projector friendly
[ ] Terrain |
Remove Selected Item
I virids [ Terrain A
[ | eiack and white I virdis
I Gray values [ ] Biack and white
I s Gray values - I . Gray values
] RedGray [save 55 new presy| I Curent Save s new Preset
oK Cancel oK Cancel

In the following, find some of the color presets applied to our example structure:

¥ Projector friendly 7 Gray values

o 55k and white

WVisibility of Materials

The visibility of the materials in the structure, for example of Material ID 01, is

controlled by checking or unchecking O visible. In the example below, material ID 01 is
still present in the structure, but it is just not visible.
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3 1D 00: Arr White visible ™ D 00: Arr | white visible

D 01: Solid | v visble 1D 01: Solid | visible

D 02: Solid [ Light gray | [V visible D 02: Solid [0 Light gray | v visble
By default, the Material ID 00 is the background material surrounding the objects,
inside the domain indicated by the bounding box. In the default settings, the visibility
of Material ID 00 is unchecked, to be able to see the objects in the structure in 3D
rendering, and the color is white.

The color and visibility of Material ID 00 can be changed. In this example, this has the
effect of showing a block in 3D rendering that corresponds to the domain, in the color
selected for Material ID 00 (here, orange).

1D 00: Air o

1D 01: Solid I Gray
ID 00: Air =
ID 01: Solid W Gray

“Change Colors

To change the color selected for a material from the default (e.g., Dark gray) to
another color (e.g., yellow), click the button for the color (here: dark gray) and select
the yellow color from the table.
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Mooy [ I
EEECIN

B
] [ Yelow]
To change the default color to a user-defined color, select the three-dots icon.

LN | | &
EEECIN
1 |1

B -

In the opening Select Color dialog enter the RGB values that define the color and click
Add to Custom Colors. Alternatively, the rectangle for the new color can be dragged
to occupy the place of the old one in the custom colors.

The new color setting is applied to the material after clicking OK.

[] select Color

Basic colors

1 4 1 0 0 B
HEEEN"
HENENN 4
HEEREEN
-1 1 0 B
-1 1 B B
| Pick Screen Color
L

Hue: | 210 |:| Red: 150 |3
Sat: |6 |:| Green: [161 ||

Custom colors

HHE N B
EEEe N val: | 163 |:| Blue: [163 ||
| Add to Custom Colors | HTML: |#9f3133 |
| oK || Cancel |

The Background Color of the Visualization area, at the top of the Color & Visibility
Settings dialog, can be changed in the same way.
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Background Color | Iwhite || ) Background Color ™ cyan

The color and the visibility can be changed for all materials at once in the Change all
line below the Background Color line. As soon another color is selected, the color for
all material IDs is set to the chosen color. If unchecking (checking) the visible checkbox,
all material IDs are set to invisible (visible).

Color & Visibility Settings b4
V| Apply Immediately Apply
Load Preset
Background Color || white

Change all M skck [/\\3 | visible

1.5.3 Voxel Selection

Modification of structure models can be done on the voxel geometry or the analytic
descriptionm (GAD data) of a structure.

Edit simple or complicated microstructures by manual drawing, e.g., to correct problematic
boundary effects, or remove artifacts from 3D structures built from imported 3D-image data
(micro-CT, nano-CT, SEM,...).

As an example, a voxel structure of a fibrous media model generated with FiberGeo is loaded
(indicated by the green dot before Structure). Analytical data fitting to the voxel data is
available (indicated by the green dot before GAD Objects).

Graphical User Interface
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Note! When editing the voxel structure, the analytic object information will not be
modified! Therefore, the analytic object description in the model does not fit
anymore to the loaded structure after editing. The initially green dot before GAD
Objects turns yellow, if one of the operations listed below is applied.

» @ Structure (250x250x100, 1 pm) Material Information:
N %g gO: glrl L‘invis.]
j w 1: Soli
» @ GAD Objects (177) S e

“Select voxels to edit

You can edit voxels in 2D Cross Section (SEM) view or in 3D Rendering. First, zoom into
the structure to the voxel(s) you want to select.

F==

To enter the Voxel Selection mouse mode, click the Lol icon in the toolbar. This also
opens the Voxel Selection dialog from the GUI sidebar.
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Voxel Selection B »| &
=
Selected Voxels: Visible Columns - §
Position  Material ID  Object ID GAD ID gr.
=]
“
E
o
5]
o]
=
o
=
q * &«
Clear Selection =
5
| Component Mode Flood-Fill Component = %ﬁ
| (]
Fill Component with Material 1D: =
=
Mew Material ID 00 Air = m
Set Material Information g
Run E
[1=]
0
Line Plot for Geometry & Fields tn
Result File Mame (*.gdr)  |LinePlot.gdr E
=
Create Plot =

Left mouse dick : select 3 single object

Shift + left mouse click  : add objects to selection
Ctrl + left mouse click  : toggle select objects

e
b=

Left-click on a voxel to select it. A cyan-colored frame appears at the edges of the
selected voxel. To select several voxels at the same time, press and hold the Shift or
CTRL key while clicking the voxels.

If a voxel is mistakenly selected, hold CTRL and click again on that voxel to deselect it.
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In the Voxel Selection dialog, a table shows information about the selected voxel(s),
such as Position in X, Y, Z coordinates and Material ID. Additional information shown
depends on the loaded structure and fields, e.g., if a volume field is loaded, the values

of each field at this position are shown. You can also select which columns should be
shown from the Visible Columns pull-down menu.

Voxel Selection » Voxel Selection »
Selected Voxels: Visible Columns ~ | Selected Voxels: Visible Columns = | Selected Voxels: Visible Columns ~
Position  Material ID  Object ID GAD ID V‘s‘b‘““lumm Position | Material ID GAD ID
1(93, 29, 97 - GeneralCurvedElipticalFiber (Object I : mi‘:”m‘; o 1(93, 29,97 GeneralCurvedElipticalFiber (Object ID 78)
294, 29, 98 - - GeneralCurvedElipticalFiber (Object I v gi‘;%m 2|94, 29, 98 - GeneralCurvedElipticalFiber (Object ID 78)
3|94, 28, 97 - - GeneralCurvedElipticalFiber (Object I B

394, 28,97 - GeneralCurvedElipticalFiber (Object ID 78)

Clear Selection Clear Selection

Clicking Clear Selection in the Voxel Selection dialog removes all voxels from the
selection.

Component Modes

After selecting one or more voxels, edit them by selecting one of the Component Mode
commands, configuring the settings, and clicking Run. All these operations can be undone by

clicking the “licon in the toolbar or with CTRL+Z.
“Flood-Fill Component
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Fill the selected voxels and the components connected[21to them with a New
Material ID chosen from the pull-down menu.

Component Mode Flood-Fill Component v
Fill Component with Material ID:
New Material ID Bl solid v
Set Material Information

Run

“Flood-Fill Component Plane

Fill the selected voxels and the components connected[1to them with a New Material
ID only in the Plane chosen from the pull-down menu (X-Y Plane, X-Z Plane, or Y-Z
Plane).

Component Mode Flood-Fill Component Plane -
Fill Component with Material ID:
New Material ID B8 solid -

Set Material Information
Plane XY Plane -

Run

“VReassign Material of Objects (*.g32)

If a *.g32 file with object indices is loaded in the GeoDict GUI (e.g., created by right
clicking on GAD Objects in the Project Status Section[s1and selecting Create GAD
Index Image), the Object ID is additionally shown for each voxel selected. Select a New
Material ID and click Run, to assign the new material to all voxels that belong to the
same Object ID as the voxels selected (here Object IDs 78, 109, and 128).

Graphical User Interface 105




Graphical User Interface: GUI Sidebar

[Voxel Selection 9 »
Selected Voxels: Visible Columns -
Position ~ Material ID Object ID GAD ID

1/ 96,28, 98 78 GeneralCurvedEllipticalFiber

2 97,46, 90 128 GeneralCurvedEllipticalFiber

3/122, 41,81 109 GeneralCurvedEllipticalFiber

Clear Selection

Component Mode Reassign Material of Objects (*.032) ~
Change Material of Object:
New Material ID Il solid -
Set Material Information
Index Image (*.g32) GADIndex.g32
Run

“Reassign Material of Selected Voxels

The Material ID of the selected voxels can be changed by selecting a New Material ID
from the pull-down menu.

Component Mode Reassign Material of Selected Voxels ~
Change Material ID of Selected Voxels:
New Material ID Bl soid -
Set Material Information

Run

“Dilate Selected Voxels

It is possible to dilate the voxels by coating them with another Material ID chosen from
the Coating Material ID pull-down menu by a certain number of voxels (Dilate by). By
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checking Only Reassign ID, only voxels of the selected Material ID will be changed to
the Coating Material ID.

Component Mode Dilate Selected Voxels
Dilate:
Coating Material ID |l Solid
Only Reassign ID | 00  Air

Dilate by 2

Run

“Dilate Component

Also possible is to dilate the selected voxels and the components connected to them
with the Coating Material ID by a certain number of voxels (Dilate by).

Component Mode Dilate Component
Dilate:

Coating Material ID [l Solid
Only Reassign ID | 00 Air

Dilate by 2 =

VDilate Component Plane

Dilate the selected voxels and the components connected to them only in the Plane

chosen from the pull-down menu (X-Y Plane, X-Z Plane, or Y-Z Plane) with the Coating
Material ID by a certain number of voxels (Dilate by).
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Component Mode Dilate Component Plane v
Dilate:
Coating Material ID |l Solid -
Only ReassignID | 00 Air -
Dilate by 2 >
Plane XY Plane v
Run

VLine Plot for Geometry & Fields

Select exactly two voxels to create a line plot which will gather information on the
structure along the straight line between the two selected points. After entering a
Result File Name, click on Create Plot. Then, the Result Viewer opens and shows in the
Report tab the start and end point of the line in X-, Y- and Z-coordinates as well as the
length of the line. For each loaded volume field the minimal, maximal and mean value
on the line is stated. In the Plots tab, the Material IDs along the line are plotted over the
distance from the starting point in the Voxel Geometry subtab. Each volume field has
its own subtab with a plot of the field values on the line over the distance.

Voxel Selection o »
Selected Voxels: Visible Columns v
Position ~ Material ID | Object ID GAD ID

1| 166, 40, 79 - 156 GeneralCurvedEllipticalFiber |

2| 94, 29,98 - 78 GeneralCurvedEllipticalFiber

Clear Selection
Report | Plots  Map Report | Potz | Map
Component Mode Flood-Fill Component = Line-plot results GADIndex.g32:Index mage | Voxel Geometry
Fill Component with Material ID: GADIndex.g32:Index Image
Plot start point: 166x40x79 Voxeal. 1680
New Material ID B8 sold b Plot end point: 94x29x98 Voxel.
. i Plot line length: 75 Voxel (75 um). 140
Set Material Information
GADIndex.g32:Index Image:Index Image: _ 120
Run Minimum value along line-plot: 0. Z 00
Maximum value along line-plot: 156. s
Line Plot for Geometry & Fields Mean value along line-plot: 17.0627. é‘ 80
Result File Name (*.gdr) | LinePlot.gdr FC
<
g
Create Plot 40
20
0
o 10 20 30 40 50 60 70
Distance / (pm)
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1.5.4 GAD Object Selection

Editing and modification of structure models can be done on the voxel geometryl+ol or the
analytic description (GAD data) of a structure, if it is available. You can check this in the Project
Status Section[s (indicated by the green dot before GAD Objects).

If you created a structure with a generator module of GeoDict, then GAD data is available and
you can easily modify or eliminate undesired fragments of the structure without having to reset
the parameters and generate again.

The example here is the same fibrous media as in the Voxel Selection sectionl o1l However,
now the analytic objects are modified.

Note! In contrast to editing the voxel structure, editing the analytic objects preserves
the analytic object information in the file.

» @ Structure (250x250x100, 1 pm) Material Information:
L Do A e
j 7 : Soli
» @ GAD Objects (177) o 15 0z: solid

VSelect analytic objects to edit

You can edit voxels in 2D Cross Section (SEM) view or in 3D Rendering. To enter the

==

GAD Object Selection mouse mode, click the ‘*icon in the toolbar. This also opens
the GAD Object Selection dialog from the GUI sidebar.

Click on a GAD object to select it. For several objects, press and hold the Shift or CTRL
key on the keyboard while clicking the objects. The selected objects appear highlighted
and have a yellow-colored frame.

If an object is mistakenly selected, press and hold the CTRL key and click on the object
again.
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Material Information:
n ID 00: Air [invis.]
w ID 01: Solid
w ID 02: Solid

The table in the GAD Object Selection dialog shows the ID number and the Object
Type of the selected GAD object.
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GAD Object Selection B »| g
L=

Selected GAD Objects: o
=r}

ID Object Type E

163 GeneralCurvedElipticalFiber S
“

2113 GeneralCurvedElipticalFiber =
2

e

=

i

=

Lid

-l

]

5

LN

o

o

0

=

3

L4

Clear Selection )]

]

(]

Edit Objects =

w

(]

Delete Objects o

[4=]

New Material ID: | 00 Air ~| |a
=

3

Change Material ID

Left mouse dick : select 3 single object
Shift + left mouse click  : add objects to selection
Ctrl + left mouse click  : toggle select objects

-
b

Clicking Clear Selection in the GAD Object Selection dialog removes all objects from
the selection.

VEdit Objects

You can Edit Objects in a dialog which looks similar to the GadGeo Edit GAD Objects
dialog, but it contains only the chosen GAD Objects. The Edit Objects dialog is
described in the GadGeo chapter.
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] GadGeo - Edit GAD Objects

GEoODICT
Reset ym -
General Curved Elliptical Fiber Diameter 2 Fiber Shape | End Type | Points | Di ¢|*
Material ID Model | Constant v Number of Points | 19 S
Material ID Il solid -

Remove | Diameter 1

\2} @E E'L @ ﬂ :"E Run Cancel

With a double click or right click on one of the selected objects in the table, the Edit
menu for only this object can be opened.

Selected GAD Objects:

“Delete Objects

When clicking Delete Objects, all selected GAD objects, which are listed in the table, are
deleted and taken out from the structure model.

Material Information: A O >« Material Information:
-‘ %g gtll‘ ‘S\II'ILI"VIS-I Selected GAD Objects: z D 00: AirI Ejinvis‘]
: Soli ) Object Type - ID 01: Soli
| 1D 02: Solid 163 GeneralCy 3 w ID 02: Solid
213 GeneraCurvedElpticaFber

KA S 100D A

Cear Selection

Edit Objects.

New Materal D: | 00 Ar

U281 19340 QWD 4 | LOAIIS 310 A

Change Materal D

“Change Material ID
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Change the Material ID of the selected objects by selecting a New Material ID from the
pull-down menu and clicking Change Material ID.

Mew Material ID: | Bl Solid -

Change Material ID

The selected objects still appear highlighted (and this perhaps makes it difficult to see
the change in the Material ID) until you click Clear Selection.

Now the fibrous structure model contains fibers of three different materials.

Material Information:
n ID 00: Air [invis.]
w D 01: Solid
ID 02: Solid
ID 03: Solid

1.5.5 Paint

Use the Paint Mode to paint in your structure. Editing is always done in 2D (View — 2D Cross-
Section (SEM)) and the effects can be seen later in 2D as well as in 3D (View — 3D
Rendering).

A Important! You have to activate the paint mouse mode with the o icon from the
toolbar to start painting! This will also open the Paint Settings dialog in the Paint tab
of the GUI sidebar. The toolbar icon and the Paint tab are grayed out and not
accessible when the structure is viewed in 3D rendering.

The Paint Mode places GAD Objects with the shape chosen in Brush Modelslinto the
structure. After painting, these GAD objects can be modified, e.g., as shown in the GAD Object
Selection[) topic. Thus, using the paint mode on a structure with analytic object information
changes the analytic data. After editing in the paint mode, the changed structure must be
saved to store the modifications.
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As an example, a fibrous media model is edited with Paint Mode.

Material Information:
w ID 00: Air [invis.]
w ID 01: Solid
we ID 02: Solid

Use the Paint mode as follows:

1. Select View — 2D Cross-Section (SEM) in the menu bar or click the icon in the toolbar.
In the View Controls, above the visualization area, click the Camera tab and use the
Direction pull-down menu and the Slice slider to navigate to the location where the editing

114 Graphical User Interface



should take place. Here, direction Z and slice 90 is selected.

Material Information:
0 ID 00: Air [invis.] | '
W ID 01: Solid

@ ID 02: Solid ‘
. 0

L\ A

. . . AR .

2. Activate the Paint mouse mode with the [®22/ icon from the toolbar, which also opens the
Paint tab on the GUI Sidebar.

3. In the opening Paint Settings dialog, editing is done using the cursor as a brush. The shape
of the brush is set in the Brush Shape pull-down menu and its size in the Brush Length
(Diameter) X, Brush Length (Diameter) Y, and Brush Length (Diameter) Z boxes. The
brush size is given in voxels.

Paint Settings g »
Brush Shape Sphere [ Ellipsoid -

Brush Diameter ¥ | 5

Brush Diameter ¥ |5 -

qp

Brush Diameter Z | 10

Material ID B soid -
Brush Mode Set v
Draw Mode Continuous -

a) The brush shape can be a Box, with the side lengths entered in Brush Length X, Y, and
Z, or a Sphere / Ellipsoid with the diameters entered in Brush Diameter X, Y, and Z. The
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shape and size of the brush will be the shape and size of the GAD objects that you paint
in the structure.

b) The Material ID of the material to draw with is chosen from the Material ID pull-down
menu.

c) The choice of Brush Model[:+!in the pull-down menu determines the working technique
for the brush. With Set, the original Material ID of the painted voxels is replaced by the
selected Material ID. With Add and Subtract, the chosen Material ID is bit-wise added
to or subtracted from the original Material ID. Use Replace, to select a Replace ID. Only
the Replace ID is changed to the new Material ID.

d) The Draw Models! defines whether the brush stroke is applied for Continuous drawing,
for a Single Click, or for drawing a Straight Line.

4. The brush strokes, in the selected shape, size, and Material ID (here Sphere (Ellipsoid),
diameter 5 x 5 x 10 voxels, Material ID 03), are applied by pressing and moving (for
Continuous Drawing and Drawing Straight Lines) and by clicking (for Single Click
Drawing) with the left mouse button in the desired position.

F F )
- - -
’i
%
- - - - / [
- - g
,: -"‘ - '
[} - i - | [ 4

Draw Modes

Choose between different draw modes to paint in your structure. You can also switch to 3D
rendering to see and control the changes made.

Continuous
For Draw Mode Continuous, press the left mouse button while dragging the mouse. As long

as the mouse button is pressed you see a preview of the painted object. Release the mouse
button to add it to the structure.
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" . Material Information: Ton:
Paint Settings 9 » 010 00: Ai [invis.] raFD:&l' :Ir';f:_r.w:m.
Im 1D 01: Solid F -§gg%5gﬂ
Brush Shape Sphere / Ellipsoid ~ ::g = g; - 1D 03: Solid
Brush Diameter X | 5 -
Brush Diameter Y |5 - ",
Brush Diameter Z | 10 = \
Material ID Il Solid - - L - / 0
Brush Mode Set - L
-
Draw Mode Continuous v \. l
, -»

Single Click

Use Draw Mode Single Click by clicking the left mouse button in different locations of the 2D
view of the structure model. The effects of editing (in 2D view) are observed as soon as the left
mouse button is released.

Paint Settings o o»
Brush Shape Sphere / Ellipsoid v
Brush Diameter X | 5 -

Brush Diameter Y | 5

Brush Diameter Z | 10 =
Material ID Bl sold -
Brush Mode Set v
Draw Mode Single Click -

Straight Line

Use Draw Mode Straight Line by clicking the left mouse button and drawing the line to the
desired end point while holding the mouse button clicked.

©) 3 [Material Information:

Paint Settings Sl
1D 01: Solid ’
Brush Shape Sphere | Ellipsoid - g -
Brush Diameter X | 5 -
Brush Diameter Y | 5 = i

Brush Diameter Z | 10 - \
Material ID B solid . L - /.
Brush Mode Set v ——

Draw Mode Straight Line - ‘ o '
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Brush Modes

The Brush Mode defines how the chosen Material ID will interact with the Material IDs existent
in the structure.

Brush Mode Set *

Add

Subtract
Feplace

To better observe material intersections, the GeoDict built-in red-green-yellow-blue color
scheme is used for the next example.

Color & Visibility Settings = »

| Apply Immediately Apply

Load Preset

Background Color [ ] White
Change all M Elack H visible
1D 00: Air [ ] White visible
ID 01: Glass B Red | visible
1D 02: Glass B Green | visible
| ID 03: Glass [ vellow | visible
: | 1D 04: Solid M Elue v/ visible
1D 05: Solid B Custom | visible
1D 06: Solid M Cyan V| visible

This color scheme is obtained by selecting Settings — Color & Visibility Settings... and
e
clicking the "/ icon at the bottom of the dialog (Load built-in default settings).

To show the behavior of different brush modes, two slabs were created with 5x20x5 voxels
each. The painting is done in the X-Y-plane on slice 12.
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Material Information: Direction [2 -

n 1D 00: P0|I'ed[invis.] irection

w ID 01: Soli

e ID 02: Solid Depth
T

0 2| e

i

Slice 12

.

“Set mode

In Set mode, all original Material IDs are set to the chosen Material ID. The
replacement of material is clearly seen in 3D rendering.

Paint Settings »

Brush Shape Box v

i

Brush Length X | 20

)

Brush Length Y | 5

i

Brush LengthZ | 5

Material ID Solid -
Brush Mode Set -
Draw Mode Single Click v

Material Information:
w ID 00: Pore [invis.]
w? ID 01: Solid -
o ID 02: Solid T

W ID 04: Solid e
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“Add mode

In Add mode, the selected Material ID does not replace the original Material ID of the
painted voxels, but an intersecting material is built. The new Material ID is determined
by bitwise adding the paint Material ID to the Material ID of the painted voxels.

According to GeoDict's rules on defining new Material IDs for intersecting

materials/ =) adding voxels of Material ID 04 (blue) to Material ID 01 (red) results in
intersected voxels of Material ID 05 (violet-colored). Material ID 04 added to Material
ID 02 (green) results in intersected voxels of Material ID 06 (cyan-colored). And
Material ID 04 added to Material ID 00 (porous space) results in Material ID 04. The
intersecting materials are also shown below in 3D rendering.

Paint Settings »

Brush Shape Box v

i

Brush Length X 20

1

Brush Length Y 5

Brush Length Z | 5 =

L

a4

Material ID Solid

Brush Mode Add v

Draw Mode Single Click v

Material Information:
w ID 00: Pore [invis.]
w# ID 01: Solid )
w’ ID 02: Solid T

W ID 04: Solid e
w ID 05: Solid o
n ID 06: Solid = |

|
|

“Subtract mode
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In Subtract mode, the selected Material ID is bit-wise subtracted from the existing
structure where the brush is applied, again according to GeoDict's rules on defining

new Material IDs for intersecting materials| |

Thus, voxel of Material ID 01 subtracted from voxels of Material ID 01 or Material ID 00
results in Material ID 00. For voxels of Material ID 02 subtracting Material ID 01 does

not change the Material ID.

“Replace mode

Paint Settings o »

Brush Shape Box v

4

Brush Length X | 20

L

Brush Length Y ' 5

1

Brush LengthZ | 5

Material ID Bl solid -
Brush Mode Subtract v
Draw Mode Single Click v

Material Information:
w ID 00: Pore [invis.]

w# ID 01: Solid -
o ID 02: Solid

In Replace mode, the selected Material ID replaces only voxels of the Replace ID.
Other Material IDs are unaffected by the modification. With the settings shown, only
voxel of Material ID 01 replaced by Material ID 04.
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Paint Settings »

Brush Shape Box v

i)

Brush Length X | 20

1)

Brush LengthY | 5

i)

Brush LengthZ | 5
Material ID Solid -
Brush Mode Replace v
Replace ID Bl solid -

Draw Mode Single Click i

Material Information:
w ID 00: Pore [invis.]
w# ID 01: Solid -
o ID 02: Solid T

w ID 04: Solid P

Intersecting Material IDs

In GeoDict, 256 Material IDs are available. In Add and in Subtract edit mode, when two
materials are added or subtracted, the Material ID of the addition or the subtraction is given
by adding or subtracting the binary codes corresponding to the Material IDs. The used
calculation rules are shown below.

Binary addition
rules

T + 1 = 1
1 + 0 = 1
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Binary addition
rules

Binary subtraction

rules
1T - 1 =0
1 - 0 = 1
o - 1 =0
0O - 0 = 0

The addition of Material IDs is done column-wise, as follows:

0 0 0 1 o

0 1 0 1 5

The subtraction of Material IDs is also done column-wise, as follows:

0 0 1 0 n2

0 0 1 0 02

Examples of Material ID and binary codes of intersection materials obtained by adding:
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0010 0100
03 0011 (4 0100
03 0011 1] 0101
ns 0101 o 0001

06

0010 +
0100 =
0110

0011 +
0100 =
0111

0011 +
0101 =
0111

0101 +
0001 =
0101

Examples of Material ID and binary codes of intersection materials obtained by subtracting:

0001 m 0001
0101 02 0010
0001 03 0011
04 0100 ol 0001

1.5.6 Metrology

oo

oo

4

0001 - 0001
= 0000

0101 - 0010
= 0101

0001 - 0011
= 0000

0100 - 0001
= 0100

With the Metrology functionality, you can measure distances and angles in the 2D View of a

structure.

Select View — 2D Cross Section (SEM) in the menu bar. In the Camera tab of the View
Control panel, choose the Direction (X, Y, or Z) and the Slice of the structure for the

measurement.

Graphical User Interface



A Important! You have to activate the measurement mouse mode with the .A/ icon
from the toolbar to start a measurement! This will also open the Measure Angles and
Distances dialog in the Metrology tab of the GUI sidebar. The toolbar icon and the
Metrology tab are grayed out and not accessible when the structure is viewed in 3D
rendering.

Mew Measurement Settings:

® Distance
Angle

Angle and Distance

“New Measurement Settings

Before starting a new measurement, select from the New Measurement Settings if a
Distance, an Angle, or Angle and Distance should be measured.

To start measuring, click with the left mouse button at the position where the

measurement should start.

Know how! Cancel the measurement by just clicking the right mouse button.

If Distance is chosen, end the measurement by left-clicking again at the desired
endpoint.

If an Angle is measured, you first draw one side of the angle. After the second mouse
click, the second side of the angle is displayed and you can move it around to the
desired endpoint, where you click again to finish the measurement. The arrows indicate
in which direction the angle is measured.
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When choosing Angle and Distance, the distance will be measured on the first drawn
side of the angle.

17.2g0

Editing Settings:
Lock Measurements
Snap to grid:
(®) Free Placement
(") Snap to Voxel Centers

() Snap to Voxel Corners

() Snap to Edge Centers
VEditing Settings and Snap to grid

In the Editing Settings part of the panel, choose Lock Measurements to move the
whole line of a measured distance and/or angle to another location. If Lock
Measurements is unchecked, the end points of a measurement can be modified.

In Snap to grid, define if points should be selected freely in the structure (Free
Placement), or be snapped to the nearest Voxel Centers, Voxel Corners, or Edge
Centers. This means that when you click into the structure the nearest voxel center,
voxel corner, or edge center (depending on the selection) is set as starting point (or

end point) for the measurement.
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X

In the example shown here, the diameter of the red fiber in X-direction is measured.

The differences between the snap options can be observed if the visibility of the grid is
turned on. Look at the start or end points of the measurements to detect the difference.
If a Snap mode is active, the measurements can be more precise than placing the
points by hand (Free Placement).
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® Free Placement @ Snap to Voxel Centers

® Snap to Voxel Corners ® Snap to Edge Centers
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Active Measurement:

Measurement 2 v
Hide

| Counterclockwise Angle

v | Show Distance

| Show Angle

Distance: 16.79 pm
16.79 Voxel

Angle: 17.2629°

Adjust Voxel Length

Delete Measurement
W Active Measurement

Each measurement gets a number and all of them are listed in the drop-down menu
under Active Measurement. The last measurement is usually the active one, but you
can choose a previous measurement from the list or by clicking on the endpoints of the
measurement in the visualization area.

Below, the measured distance and/or measured angle is shown.

Check Hide to hide the measurement and the text in the visualization area, uncheck
Show Distance to hide only the text of distance measurement, or uncheck Show Angle
to hide the text of the measured angle. The angle is measured and shown
counterclockwise, when Counterclockwise Angle is checked. Uncheck to switch
measuring and visualization to Clockwise, there is no need to redo the measurement,
see also the example below.

With Delete Measurement, the currently active measurement is deleted from the
panel.

Clicking Adjust Voxel Length opens a dialog to change the voxel length of the
structure accordingly to the measured distance. Enter the desired length of the
measured line (in the example 8.5 uym instead of the 8 um measured in Measurement
1) and click OK. The voxel length of the whole structure is rescaled to match the
desired length. Check Rescale all volume fields, to rescale also the volume fields to
the new voxel length.
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E Adjust voxel length by marked line

GEODICT

Length of the marked line B Voxel

Length of the marked line corresponding a
to the current voxel length Hm

Set voxel length according to the

v length of the marked line |B'5 hm

v | Rescale all volume fields

| oK | Cancel

e -

The old measurements remain in the structure and their metrical position is maintained.
But due to the adjusted voxel length, the voxel position of the measurement changes.

All Measurements:
Hide all

Delete All Measurements

Save Measurements

VAIl Measurements
In the All Measurements part of the panel, all available measurements can be hidden
by checking Hide All or deleted with Delete All Measurements.

Write the resulting distances and angles into a *.gdr file by clicking Save
Measurements. A dialog opens, where you enter the desired result file name.

E] Save Measurements Options

GEODICT
Result File Name (*.gdr) |SaveMeasurements.gdr
2 @E @1 @ o o | oK | Cancel
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Input Map Log Map Post Map Results Metadata
Report Map
Measurements:

Number of measurements: 4

Measurement | Distance | Angle
1 1678 pm | -

2 16.79 pm | 17.2552°
3 - 17.1818°
4 B pum -

Visualization Settings:

Line Thickness: ]

Color: M Black
“Visualization Settings

In the Visualization Settings, choose the Line Thickness and Color for the
visualization of the measurements. This can also be done after the measurements were
conducted and it applies to all measurements. The font size of the measurements can
be changed in the visualization settings tablel of the sidebar.

“Shortcuts

Edit a selected measurement with a right click on one of the endpoints. The selected
point can be snapped to the grid as explained above. The measured distance is
adapted accordingly.

The options Hide, Adjust Voxel Length, and Delete Measurement are the same as
explained above[sl. If needed, you can Copy the Distance in meters or Angle in
degree to the clipboard.
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Snap Point to... Nearest Voxel Center
Hide Mearest Voxel Corner
Copy Distance {m) Nearest Edge Center

Copy Angle (degree)
Adjust Voxel Length...
Delete Measurement

“Example

For the example we re-measure the length of the gray fiber segment and its angle to
the X-axis. For this, we set the options for this new measurement to Angle and
Distance. For the snap mode Snap to Edge Centers was chosen.

First, the desired distance is measured, then this measure line is taken as first angle leg,
and the angle can be measured with a third click.

Active Measurement:

Measurement 2 -
Hide
v Counterclockwise Angle

-———+—————+— | Show Distance

v Show Angle

Distance: 12.08 pm
12.08 Voxel

Angle: 24.4440°

Ad]ust Voxei- Length

Delete Measurement

Unchecking Counterclockwise Angle changes the visualization and value of the
measured angle as it is measured clockwise.

Unchecking Show Distance makes the distance disappear from the visualization area.
It is still shown in the Metrology tab of the sidebar.
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Active Measurement:
Measurement 2 -
Hide

Counterclockwise Angle

Show Distance
v Show Angle
Distance: 12.08 pm
12.08 Voxel
Angle: 335.5560°

Adjust Voxel Length

Delete Measurement

1.5.7 Session Macro

From the moment in which you begin a session with GeoDict, all commands used are internally
recorded and stored in the Session Macro. You may decide to select some of these recorded
commands, create a macro that combines them, and save this macro for later use.

After selecting Macro — Session Macro... in the menu bar, the Session Macro side bar opens.
It can also be opened by clicking on the side bar tab on the right of GeoDict. If the GeoDict
window is not maximized, the Session Macro tab may not be shown. It can be found by

clicking # at the bottom of the side bar. You can also undock the Session Macro panel and
turn it into the Session Macro dialog by clicking & in the upper right corner. Although it is still
minimized if the GeoDict GUI is minimized, the dialog can be moved independently on the
screen.
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Session Macro =

Copy To Clipboard
Load Input Parameters
Run Selected Commands

GeoDict:ChangeProjectFolder
GeoDict:SetExpertSettings
GeoDict:Preferences
FiberGeo:Create
GeoDictResults:LoadGdrFile
ProcessGeo:Reassign

ProcessGeo:Dilate
g Y

Custom macro

Delete Selected Commands
Clear

Save...

AIGISIA 18 12103 & | LIOREZ|ENSIA &

urniaps 1o Qvo a | uompapEs [3XOA &

ied A

0.1B| LOISSIS A | ABOjORA A

N

Session Macro

Copy To Clipboard
Load Input Parameters

Run Selected Commands

GeoDict:ChangeProjectFolder
GeoDict:SetExpertSettings
GeoDict:Preferences
FiberGeo:Create
GeoDictResults:LoadGdrFile
ProcessGeo:Reassign

ProcessGeo:Dilate
v v

Custom macro

Delete Selected Commands
Clear

Save...

“Select the commands to record

% » | session Macro

Copy To Clipboard
Load Input Parameters

Run Selected Commands

GeoDict:ChangeProjectFolder
GeoDict:SetExpertSettings
GeoDict:Preferences
FiberGeo:Create
GeoDictResults:LoadGdrFile
ProcessGeo:Reassign

ProcessGeo:Dilate
v Y

Custom macro

Delete Selected Commands
Clear

Save...

The commands used during the session appear in the upper panel of the Session
Macro dialog and can be selected (highlighted). Click the single arrow

St

to move the selected commands to the lower panel (Custom

macro) in the desired order. To move several commands at once, press and hold Ctrl
while selecting the desired commands.
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Session Macro x Session Macro x

Copy To Clipboard Copy To Clipboard
Load Input Parameters Load Input Parameters
Run Selected Commands Run Selected Commands
GeoDict:ChangeProjectFolder GeoDict:ChangeProjectFolder
GeoDict:SetExpertSettings GeoDict:SetExpertSettings
GeoDict:Preferences GeoDict:Preferences
FiberGeo:Create FiberGeo:Create
GeoDictResults:LoadGdrFile GeoDictResults:LoadGdrFile
ProcessGeo:Reassign ProcessGeo:Reassign
ProcessGeo:Dilate ProcessGeo:Dilate
v ~ hA

Custom macro Custom macro

ProcessGeo:Reassign

Delete Selected Commands Delete Selected Commands
Clear Clear
Save... Save...

To choose and move all commands from the upper panel at once, click the double

¥

arrows instead.

Clicking Copy To Clipboard copies the highlighted commands from the upper panel to
the clipboard. From there, you can paste them to an editor.

B *C\Automation\new1.py - Notepad ++ = o X
Copy To Clipboard File Edit Search View Epcoding Language Settings Tgols Macro Run Plugins Window 2 + ¥ X
Ha adahiDh Ay 2axBR S1-E@EDA e
Load Input Parameters o = slsimla 0K L : OE
= newl.py 2 B‘
Run Selected Commands 1 [Reassign args 1 = {
GeoDict:ChangeProjectFolder ! ' : False,
GeoDict:SetExpertSettings ' Swag ! : False,
GeoDict:Preferences 1 ' Yo,
FiberGeo:Create c P . ID' : 4
GeoDictResults:LoadGdrFile o
ProcessGeo:Reassign N } . N . .
ProcessGeo:Dilate gd.runCmd ( : 1 ., Reassign_args_1, )
length: 199  lines: 11 11 Cok1 Pos 200 ‘Windows (CR LF) UTF-8 INS J

The commands can be removed from the lower panel by highlighting them and
clicking Delete Selected Commands. To remove all commands at once, click Clear.

“Load input parameters and directly run a command

Click Load Input Parameters to only load the parameters of a single highlighted
command in the corresponding parameters dialog box in the module section.

Graphical User Interface




Graphical User Interface: GUI Sidebar

m Load Input Parameters

Input parameters successfully loaded.

{Click in the dialog to stop the countdown.)

To run commands again without saving them to a macro, highlight the desired
commands in the upper panel and click Run Selected Commands.

Double clicking on a command, whether in the upper or in the lower panel, shows the
corresponding settings map in a new dialog.

Session Macro x

Copy To Clipboard

Load Input Parameters

Run Selected Commands m e e e x

GeoDict:ChangeProjectFolder

: ; Key Unit Value
GeoDict:SetExpertSettings false
GeoDict:Preferences ‘ 2

) alse
FiberGeo:Create m 1
GeoDictResults:LoadGdrFile NewMateriallD 2
ProcessGeo:Reassign k‘

ProcessGeo:Dilate

«

Custom macro
ProcessGeo:Reassign

Delete Selected Commands
Clear

Save...

“Save your custom macro

After selecting and adding the commands click Save.
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Session Macro x

Copy To Clipboard
Load Input Parameters

Run Selected Commands

GeoDict:ChangeProjectFolder
GeoDict:SetExpertSettings
GeoDict:Preferences

FiberGeo:Create

GeoDictResults: LoadGdrFile

ProcessGeo:Reassign

ProcessGeo:Dilate

Custom macro

FiberGeo:Create
ProcessiGeo:Reassign
ProcessGeo:Dilate

Delete Selected Commands

Clear

Save... %

In the appearing dialog, choose a file name and the desired folder where the macro
will be stored.

E Choaose File Name

£ 3w » ThisPC » 0QS5(C) » Automation » ) Search Automation 0
File name: | Example| o
Save as type:  GeoDict Python Macre or Script (*.py) V]

+ Browse Folders Cancel
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1.6 Recent Files and Folders

If no structure is in memory and the initial splash screen is shown, the Recent Files and Recent
Folders sections are visible below. There, the Name, Size, and date when it was last modified
are shown. Clicking on a file opens it directly in the Visualization area or the Result Viewer.
Clicking on a folder changes the current project folder.

Recent Files Recent Project Folders

Size last modified Name Size last modified

Mame
B vl U TN TN Tt Tt =0 o ey L 1T e N CE Rl vl —  /GraphicalUserInterface2026 | 5.077 MiB | 12 Jun 2026

= . Interface2026/FiberGeo.gdr 45.B13 KiE 28 May 2026

o Note! Remember that you can clear the list of recent files and folders[+1from the File

menu.
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1.7 View Controls & Visualization Area

The View Controls panel becomes available if a structure is loaded into GeoDict and shown in
the Visualization Area..

)
»

View Conftrols
Camera ¥ Structure volume Fiald Straaminas Particles Triangles Schliera AMMOWs Tensors
Show Outlnes v | Show Halo [a] {9 [=] Reset Translation X: | |0.23 Rotation HDG: |-11.18| Rotation X:| [3.00
Depth Darkening Global Lighting .‘; . |'f-'.';\‘ Transhtion ¥ |0.10 Rotation ATT:| [38.36 | Rotation Y:| |44.00
v Transition Z: |2.65 | Rotation BNK: | [-19.75| Rotztion Z:| |0.00

v Shadows

e

Material Information:
n ID 00: Air [invis.]
w ID 01: Solid
ne ID 02: Solid

~f

In the View Controls panel, the most important settings for the visualization of the structure
and additional loaded data (e.g., volume fields) are available. If no data of a certain type is
loaded, the corresponding settings tab is grayed-out. The settings are described in detail in the

Visualization chapter.

Shortcuts in the right-click menu

Do a right click with the mouse in the visualization area to get access to shortcuts to select
voxels and / or GAD objects, apply algorithms to the selection, edit the selected voxels or

objects, and control the mouse functionality.

Important! After editing the structure it must be saved[+to preserve all
modifications.

“Select
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Part of the selection and editing functionalities are also available from the GUI
sidebar(«. You can select the voxel on which the right-click was made. In the right-click
menu, the position of the voxel in X-, Y-, and Z-coordinates is given. The selected voxel is
added to the table in the Voxel Selection[+ sidebar. Right-clicking again on a selected
voxel offers to Deselect the voxel at this position.

 Select
Select Voxel at [X: 59, Y: 98, Z: 99]

Select GAD Object 119 (GeneralCurvedElipticalFiber)
Deselect GAD Object

Select
Deselect Voxel at [X: 59, Y: 98, Z: 99]

Select GAD Object 119 (GeneralCurvedElipticalFiber)
elect GAD Object
Clear Selection

If the voxel belongs to a GAD object, you can also select this GAD object (the ID and the
GAD object type are shown) and it will be added to the table in the GAD Object
Selection| sl sidebar. A previously selected GAD object can be removed from the
selection list with Deselect GAD Object.

Deselect Voxel at [X: 59, YV 98, 7: 99]
Selact GAD Object
Deselect GAD Object 119 (GeneralCurvedElipticalFiber)

Clear Selection

The selections of both dialogs, voxel selection and GAD object selection, can be removed
simultaneosuly with Clear Selection.

VApply to Selection

After a selection has been made, different modifications can be applied to the selected
GAD objects or voxels. It is not necessary to click again on a selected voxel or GAD
object.

Apply to Selection
Reassign Selected GAD Objects...
Edit Selected GAD Objects...
Reassign Selected Voxels...
Flood Fill Selected Voxel Components...
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Choose Reassign Selected GAD Objects to assign a new Material ID to the selected GAD
objects.

[:] Reassign Selected GAD

GEODICT
Mew Material ID B soid -
2 e @ RBE | rn || canc

With Edit Selected GAD Objects, all selected GAD objects (listed in the GAD Object
Selection sidebar) can be modified at once. Have a look into the GadGeo chapter for a
description of this command.

Voxels listed in the Voxel Selection sidebar or the whole components connected to
them, can be reassigned to a new Material ID with Reassign Selected Voxels or Flood
Fill Selected Voxel Components. In the opening dialog, choose the new Material ID for
the operation. You can also Set Material Information which is displayed in the material
legend. For example, you can reassign a voxel to a not already present Material ID and
set the material information to a specific property of this voxel.

B ProcessGeo — Reassign Selected Voxels a X E ProcessGeo — Reassign Selected Voxels a X
GeoDicT GeoDicT

Component Mode Reassign Selected Voxels Component Mode Flood Fill Component

New Material ID B solid - New Material ID Bl solid -
Set Material Information Set Material Information

D RReDR wn || Gnca P RReDR wn || Gnca

VEdit

The options in the Edit section apply modifications to the structure without the need to
make any selection of voxels or GAD objects.
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Edit
Edit GAD Object 119 (GeneralCurvedElipticalFiber)...
Domain b
Reassign *

Set Material Information of ID 02...

With Edit GAD Object, the GAD object on which the right click was made can be
modified in the same way as it can be done for selected GAD objects] ol

Under Domain, the GadGeo command Edit Domain (only if GAD data is in memory) and
the ProcessGeo commands Crop and Embed are available as shortcuts.

Edit
Edit GAD Object 119 (GeneralCurvedEllipticalRber)...
i Edit Domain...
Reassign * Crop...
Set Material Information of ID 02... Embed...

Under Reassign, Material IDs and Materials can be reassigned as it is described in the
ProcessGeo chapter.
Edit

Edit GAD Object 119 (GeneralCurvedEllipticalFiber)...

Domain 4

Reassign Material ID 02...

Set Material Information of ID 02... Reassign Material 'Solid’...

Reassign Material of Material ID 02...

Reassign Voxel at [X: 166, ¥: 86, Z: 169]..

Flood All Component at [X: 166, Y 86, Z: 169]...
Reassign GAD Object 119 (GeneralCurvedEllipticalFiber)...

When choosing Reassign Material ID, Reassign Material, or Reassign Material of
Material ID, the Material ID or Material at the voxel where the right click was made is set
as old Material ID or Material.

With Reassign Voxel at the voxel at this point can be reassigned to another Material ID.
This is the same as Reassign Selected Voxelm, but without prior selection of a voxel.

Flood-Fill Component at is the same as Flood-Fill Selected Voxel Component]/ o), but
here for the current voxel.

Finally, with Reassign GAD Object the GAD Object at this position can be reassigned to
a new Material ID, which is the same as Reassign Selected GAD Obiectsm, but without
prior selection of a GAD Object.

For the Material ID of the voxel where the right-click was done, you can Set Material
Information. This is the same as Set Material Information of I1D[=" from the Project
Status Section.

“Controls

142 Graphical User Interface




Select the options available under Controls, to reset the current view settings and to
change the behavior of the mouse.

Choose Reset View to apply the start-up view settings for Rotations and Translations (in
3D View mode) and for Zooming and Panning in 2D view mode. This is a shortcut to the
corresponding button in the Camera tab of the view control panel.

Cantrols

[=] Reset View

|8} Mavigate

W Edit voxels

i Edit GAD Objects

Show Voxel Coordinates
Show World Coordinates
Show Vioxel Material
Show GAD Information

Show Volume Field Information (Visible onhy)

<A S SR

Show Volume Field Information (Al
Uncheck Al

Reset to Default Settings

Infinite Tooltip Duration

Choose which information should be shown as Tooltip at the position of the mouse
pointer in the structure.

For the position of a voxel, the coordinates can be shown in number of voxels in each
direction (Show Voxel Coordinates) or as coordinates in length units with respect to the
origin of the structure (Show World Coordinates).

Check Show Voxel Material to add the Material and Material ID information to the
tooltip.

Check Show GAD Information, to show the object type and Object ID of the GAD object
the voxel belongs to (only shown if analytic object data is available for the structure).

Select Show Volume Field Information (Visible Only) to show the value of the currently
displayed volume field at the current position (only shown if a volume field is loaded).

Or you can select to Show Volume Field Information (All) to show the values of all
volume fields available in the GeoDict memory at the current position.

Know how! You can choose to select no volume field information at all (both
= unchecked), but you cannot check both options at the same time.

v Show Volume Field Information (Visible only) Voxel Position:  X: 131, Y: 168, Z: 80
) ) X: 130.5 pm, Y: 167.5 pm, Z: 79.5 pm
Show Volume Field Information (Al) Voxel Material:  Air (Material 1D 00)
Velocity 0.000170447 m/s
Show Volume Field Information (Visible only) Voxel Position:  X: 131, Y: 167, Z: 80
) ) X:130.5 pm, Y: 166.5 pm, Z: 79.5 pym
v Show Volume Field Information (A"} Voxel Material: Air (Material D 00)
VelocityX: -1.32151e-05 my/s (interpolated)
VelocityY: 3.52186e-05 m/s (interpolated)
VelocityZ: 0.000174735 m/s (interpolated)
Velocity 0.000178738 m/s
Pressure: 0.0160492 Pa
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Graphical User Interface: View Controls & Visualization Area

Use Uncheck All to deselect all boxes of the Tooltip options, or Reset to Default
Settings to reload the GeoDict default settings for the tooltips. These are shown above.

Check Infinite Tooltip Duration to prevent the tooltip from vanishing after a few
seconds.

[yl e
For the functionality of the mouse, you can switch between || Navigate, | " | Edit

Voxels, and Ef Edit GAD Objects, which are also available as icons in the Toolbarls.
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