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Purpose

This module provides an integrated application for creating two types of files:

o U3D files which can be embedded into Portable Document Format (PDF) for
creating interactive figures and

o a PDF document with pre-defined layout which includes such an embedded
interactive figure.

Usage

The creation of PDF documents is done entirely on the "PDF Page" tab (see Details
section below).

For creating U3D files, there are two approaches:

e connecting input data to the four input connectors or
« assembling the data with the build in assistant (Tab "3D Model" -> Tab
"Assemble Model").

The input connectors work as described for the SaveU3D module (please refer to the
MeVisLab documentation of that module for details). Assembling the module by
means of the assistant is described in the "Details” section below.
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Details
Creating U3D Model Files

Universal 3D (U3D) is a compressed file format standard for 3D computer graphics
data which is standardized by Ecma International as ECMA-363. This module
internally uses the SaveU3D module for creating the U3D files.

Select the "3D Model" tab to create a U3D file.

Input data can be collected in two ways: either by feeding it to the input connectors or
by assembling it by means of the built-in assistant. The former way is for experienced
MeVisLab users and allows for attaching this macro at the end of a processing chain.
Enable the Use Input Connectors checkbox if you want to use this option. In order to
assemble the model by means of the built-in assistant, enable the Load Data
Manually checkbox.

Assembling the Model

Using Input Connectors

If the Use Input Connectors checkbox is enabled, the model data is loaded from the
input connectors and all controls on the Assemble Model tab are disabled. In this
case, the Assemble Model tab can only be used to preview the model.

3D Model | PDF Page |
Select Data Source

[” Load data manually W Use input connectors

Assemble Model l Edit Points ] Edit Lines ] Edit Meshes ] Create Views | Save Model ] Create Poster Image]
Import Point Sets | Model Preview

D Foints
Load Points Object
Unload

Import Line Sets

D: Lines
Load Lines Object

Unload

Import Meshes

Load Mesh Object

Use Reduced Mesh
Reduction %: 75

Unload

Add Object

Add Imported Object E

Remove Objects

Remove All Points : .
Remove All Lines Rotx Roty Dolly

Remove All Meshes Shows: ¥ Points ¥ Lines ¥ Meshes Points Siza: — _|——— Reset

AQOLOPI PO

JARAAANAE



http://www.ecma-international.org/publications/files/ECMA-ST/ECMA-363%203rd%20edition.pdf

Manual Assembling

3D Model | PDF Page |
Select Data Source

¥ Load data manually I” Use input connectors

Assemble Model l Edit Points ] Edit Lines ] Edit Meshes ] Create Views | Save Model I Create Poster Image]
Import Point Sets | - Model Preview

ID: Points
Load Points Object

Unload

Import Line Sets

ID: Lines
Load Lines Object

Unload

Import Meshes

Load Mesh Object

I ODeD

QLK

Use Reduced Mesh

Reduction %a: 75
7J7

Unload

Add Object

Add Imported Object
Remove Objects

Remove All Points

Remove All Lines | | ro Roty ool

Remaove All Meshes ||/ gy ¥ Points [V Lines ¥ Meshes | Points Size: — |——— Reset

The model can also be assembled manually by importing each object step-by-step.
Go to the Assemble Model tab to assemble the model manually.

Three types of geometries can be imported: point clouds, line sets and meshes.

Each type of geometry has its own box of controls to import. The first step is always
to load the object by means of the appropriate Load {Points|Lines|Mesh} Object
button. After successfully loading the object, it is shown highlighted in the preview
area, while all previously added objects are displayed faded. If you are happy with
the object, click Add Imported Model in the Add Object box. It is then permanently
added to the model. If you do not want to add a loaded object, click Unload in the
appropriate box. All models of a kind can be removed at once by means of the
appropriate button in the Remove Objects box. It is not possible to remove a specific
object.

Each type of geometry has its specific import options:



Point Set Import

Import Point Sets

D: |Points

Load Points Object

Unload

Point Sets can be imported from text files, e.g., CSV files. A point set definition shall
start with a header which consists of an identifier and a numerical value:

Points 1

The identifier which is used for filtering point sets out of a larger file can be specified
by means of the ID field. By default it is "Points".

The header can also have an optional name. Everything after the numerical value is
interpreted as name:

Points 1 Anchor Points

The point set definition shall then continue with the coordinates of each point. Each
coordinate shall consist of three values (X, y, z) and be listed in a separate line. The
values can be separated either by a semicolon (";") or by a space. The decimal
delimiter shall be a decimal point ("."):

78.873;-30.2173;-109.254 O 63.9515 -16.5974 -76.5908

A full Point Set definition typically looks like this:

Points 1 Anchor Points

78.873;-30.2173;-109.254
63.9515;-16.5974;-76.5908
41.5693;-7.5175;-54.8151
26.6479;-10.6914;-47.1012
7.99605;-19.9401;-20.2392

Line Set Import

Import Line Sets

ID: |Lines

Load Lines Object

Unload

Just like Point Sets, Line Sets can be imported from text files (CSV etc.) as well. A
Line Set definition shall also start with a header, just like a Point Set definition:



Lines 1 Of Lines 1 Centerline
The default identifier for filtering line sets is "Lines".

The Line Set definition shall then continue with two lists: a list of positions and a list of
connections.

The list of positions shall be a list of coordinates that define the positions in the model
space that are touched by a line. These positions must be specified just like the Point
Set positions described above.

The list of connections shall be a list of pairs, where every pair specifies the indices
of two positions that are connected by one segment of a line. The pairs must be
integer numbers and can be separated either by a semicolon (";") or by a space:

0;10rs 8

The numbering of indices starts with "0", so the index of the first position in the
positions list is "0". The list of connections can be omitted. If no list of connections is
provided, all positions of the list of positions are connected automatically, in order of
their appearance.

A full Line Set definition (with three line segments) typically looks like this:

Lines 1 Axes
31 -144 1118
154 -144 1118
92 -209 1118

92 -78 1118
92 -144 899
92 -144 1338
01
23
45
Mesh Import

Meshes can be imported from a number of formats. See the MeVisLab
documentation of the WEMSceneLoader module for a full list of supported formats.

Import Meshes
Load Mesh Object |

Use Reduced Mesh

Reduction %: 75

l
i |

Unload |

After loading a mesh, the number of faces can be reduced before it is added to the
model. Click the Use Reduced Mesh button and adjust the reduction ratio by means


http://mevislabdownloads.mevis.de/docs/current/MeVisLab/Standard/Documentation/Publish/ModuleReference/WEMSceneLoader.html

of the Reduction % field or the slider below the field. (Note that the mesh is updated
on-the-fly which can take a while for large meshes. If the update is too slow, use the
numerical field instead of the slider.)

Adding the Imported Object

After importing an object, click the Add Imported Object button in the Add Object box
to permanently add the object to the model.

Deleting all Objects of a Kind

All models of a kind can be removed at once from the model by means of the
appropriate button in the Remove Objects box. It is not possible to remove a specific
object from the model.

Editing Point Sets

3D Model | PDF Page |
Select Data Source

Iv Load data manually ™ Use input connectors

Assemble Model Edit Points l Edit Lines ] Edit Meshes ] Create Views | Save Model | Create Poster Image]
Point Set: [Main Branch {ID=13 | - Preview

Name: |Main Branch

Group Path: |Anch0r Points
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...

Dolly

Reset

Go to the Edit Points tab to edit Point Sets.

Point Sets can only be edited as regards their name and their group path in the
model object tree.

If no name is specified, the default name "PointSet" is assigned. Names do not have
to be unigue, and they may contain space characters. For example, two different
objects with the name "My Points" are allowed.



The group path specifies the path where the object is placed in the 3D model tree. All
necessary sub-branches are created automatically. Path elements must be
separated by a slash (/") character.

Editing Line Sets

3D Model | PDF Page |
Select Data Source

Iv Load data manually ™ Use input connectors

Assemble Model ] Edit Points  Edit Lines l Edit Meshes ] Create Views | Save Model | Create Poster Image]
Line Set: \Main Branch {ID=1} j Preview

Name: ‘Main Branch

Group Path: ‘VesselstenterIinesj
Use Default Color: [

Color: -

dOPOPP D

Rotx Roty Dally

Reset

Go to the Edit Lines tab to edit Line Sets.

Line Sets can be edited as regards their name (see above), their group path (see
above) and their color.

In order to specify an individual color for a line set, uncheck the Use Default Color
option and select the desired color by means of the Color field. The default color is
black (RGB 0, 0, 0).

Note that unselected line sets are rendered in light grey (RBG 0.792, 0.792, 0.792),
so if you assign this color to the active line set, it will not be possible to distinguish it
from the other line sets in preview.



Editing Meshes

3D Model | PDF Page |
Select Data Source

¥ Load data manually I” Use input connectors

Assemble Model ] Edit Points ] Edit Lines Edit Meshes | Create Views | Save Model | Create Poster Image ]
Mesh: |[no label specified] {ID=1] ~| - Preview

Name: ‘Maln Branch @
Group Path: ‘Vessels @
Use Default Color: q
Color: @
Opacity: 1 ] e

B

Rotx Roty Dally

Reset

Go to the Edit Meshes tab to edit meshes.

In addition to name, group path and color, meshes can also be assigned an opacity
value. Meshes with an opacity of 1 will be rendered completely opaque, and meshes
with an opacity of 0 will be invisible. The default opacity is 1.



Creating Views

3D Model | PDF Page |
Select Data Source

¥ Load data manually I” Use input connectors

Assemble Model ] Edit Points ] Edit Lines ] Edit Meshes Create Views | Save Model | Create Poster Image
Create New View Scene

View Display Name: |Defau|t View Flease remember that this is only a sketched preview.
| The actual appearance in the PDF depends on the rendering engine of the actual PDF viewer!

Background Color:

Lighting Scheme™: |Head Lamp j }'

Render Mode™: |So|id j
* These settings are not illustrated in the preview.

OPIPP

Add New View |

)
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w
[
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<LightingScheme>10</LightingScheme>
<RenderMode>0</RenderMode><CamCenter0fOrbi
<CamCenterToCamera>179.623 -379.256 6Z.624
<CamRadiusCfOrbit>»424.289<¢/CamRadiusCfOrbi
<CamRollAngle>1.03752</CanRollingle>
<CamFOVAngle>»57.2958</CamFOVAngle>
</Views

All View Specifications

<View>r

<DisplayName>Default View</DisplayName>
<BackgroundColor>0.800 0.800 0.800</Backgr

: | 21} Rotx Roty Dolly
Delete All Views | Shows: ¥ Points ¥ Lines [ Meshes Points Size: — |——— Reset

Go to the Create Views tab to create Views.

A View is a predefined setting that specifies how the objects and the environment
shall be rendered.

A view must have a name, which does not need to be unique. However, views with
identical names could confuse the consumer of a figure, so they should be avoided.

The most important setting for the view will be the camera setting which is specified
directly in the Scene box. You can interactively rotate, pan and zoom the scene in the
Scene box and thus select the projection angle. When the View is added (see Add
New View button below), the camera settings for the View are calculated from the
currently selected projection in the Scene box. (Note that there might be tiny
deviations due to floating point tolerance. However, this usually affects only very
small objects.)

In addition to the camera, a Background Color, a Lighting Scheme and a Render
Mode can be specified. (Note that the appearance of the latter 2 strongly depends on
the PDF rendering engine and that they are therefore not illustrated in the Scene
preview.)



The Lighting Scheme specifies the ambient light which is use to illuminate the scene.
See the PDF Specification (section 9.5.3, p. 817) for details.

The Render Mode specifies how objects are rendered. See the PDF Specification
(section 9.5.3, p. 813) for details (or just try them...).

After all settings have been done, click the Add New View button to add the specified
View to the list of all views. An arbitrary number of views can be added, but
remember that they should have unique names. Once added, the Views can still be
edited manually in the All View Specifications box, but this should only be done very
carefully, especially as regards the camera parameters.

In order to delete all views, click the Delete All Views button. In order to delete a
single View, remove it manually by means of the All View Specifications box.

If no view is specified, the PDF generator will create a default view.

Saving the Model to U3D

3D Model | PDF Page |
Select Data Source

Iv Load data manually ™ Use input connectors

Assemble Model ] Edit Points ] Edit Lines ] Edit Meshes ] Create Views Save Model | Create Poster Image]

Preview
Flease remember that this is only a sketched preview. The actual appearance in the PDF depends on the rendering engine of the actual PDF viewer!
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Rotx Roty Dolly
Show: W%Points ¥ Lines W Meshes Points Size: — _|——— Reset

Save Model ‘

In order to finally save the U3D file, click the Save Model button on the Save Model
tab. This will open a dialog where you can select a file name. If the selected file name
does not have an ".u3d" extension, this extension will be added automatically. Click
the Save button of the dialog to save the U3D file.


http://www.adobe.com/content/dam/Adobe/en/devnet/acrobat/pdfs/pdf_reference_1-7.pdf
http://www.adobe.com/content/dam/Adobe/en/devnet/acrobat/pdfs/pdf_reference_1-7.pdf

For your convenience, the selected file name will automatically be added to the
respective field on the PDF Page specification tab.

Creating Poster Images

3D Model | PDF Page |

Select Data Source
I” Load data manually ¥ Use input connectors
Assemble Model ] Edit Points ] Edit Lines ] Edit Meshes ] Create Views | Save Model Create Poster Image
Settings
Poster Background:
Poster Text: |C\ick here to enable interactive mode in Acrobat Reader.
Preview
el
Rotx Roty Dolly
Show: WV Points W Lines [ Meshes Points Size: — _|——— Reset
Save Poster ‘

PDFs allows for replacing 3D figures with a "poster image" that is displayed if the 3D
figure is deactivated or if the reader software is not capable of rendering 3D scenes.
In order to create such a poster image in PNG format, go to the Create Poster Image
tab, select the Poster Background color and a Poster Text, which shall be
superimposed. (Note that the poster text is not displayed in the Preview box.)

Then, adjust the scene in the Preview box, select the objects to show and the Points
Size.

Finally, click Save Poster. This will open a dialog where you can select a file name. If
the selected file name does not have a ".png" extension, this extension will be added
automatically. Click the Save button of the dialog to save the poster image file.

For your convenience, the selected file name will automatically be added to the
respective field on the PDF Page specification tab.



Editing the PDF Page

In order to create a PDF file with an embedded 3D figure, go to the PDF Page tab.

3D Model  PDF Page |
Page Header

Header Citation Text: |Newe (2015). "Fancy article title". Journal.

Header Headline Text: |Additiuna| Figure 51 - Interactive 3D PDF

Iv Include instructional hints above the figure

3D Figure

U3D Filename: |D:,-‘MyAr‘ticIes,-‘FancyAr‘ticIeTitIe;‘BD-ModeIsfmodeI.qu Browse...
Poster Image Filename: |D:,-‘MyAr‘ticIes,-‘FancyAr‘ticIeTitIe;‘BD—ModeIs;’model.png Brow
Activation Mode: |User activate (recommended) ﬂ

Deactivation Mode: |User deactivate (recommended) j

Toolbar Enabled: 7

Navigation Interface Enabled: [

Animation Autostart: [~

Description

Caption: |M0de| of an anatomic structure.

Description:

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Maecenas porttitor congue massa. Fusce posuere, magna sed pulvinar ultricies, purus lectus malesuada libero,
sit amet commodo magna eros quis urna.

Nunc viverra imperdiet enim. Fusce est. Vivamus a tellus.

Pellentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas. Proin pharetra nonummy pede. Mauris et orci.

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Maecenas porttitor congue massa. Fusce posuere, magna sed pulvinar ultricies, purus lectus malesuada libero,
sit amet commodo magna eros quis urna.

Qutput

Save PDF

Each PDF page created by this module consists of three part: a header, the
interactive figure itself and the figure description.

Page Header
The page header consists of a Header Citation Text and a Header Headline Text.

The Header Citation Text is displayed on top of the page and should usually contain
information about the article to which the PDF is related to. Alternatively, this line
could also contain information about the authors, their institution or something similar.
However, the text should fit in three lines, because everything else will be truncated.

The Header Headline Text is displayed in large, bold font below the Header Citation
Text and should be rather short since it must fit in one line. (The actual Caption of the
figure has its own field, see below.)

The page header can be complemented by a pre-defined instructional text which
explains how to use the interaction features in Adobe Reader. Enable the Include
instructional hints above the figure checkbox to include these instructions.



3D Figure

The actual 3D figure will be included below the Header Headline Text or the
instructional text, respectively. It will have a fixed 4:3 ratio. The U3D file which shall
be included can be specified by means of the U3D Filename field. This field is
mandatory - if no U3D file is specified, it will not be possible to create a PDF.

The poster image which shall be displayed if the 3D figure is deactivated or if the

reader software is not capable of rendering 3D scenes can be specified by means of
the Poster Image Filename field. This field is not mandatory and can be left empty. If
no poster image is provided, the default text of the reading software will be displayed.

(The two filename fields will be pre-configured if you have previously used the macro
to create the U3D file and/or the poster image file.)

Besides the file names, 5 options can be configured:

« Activation Mode: Specifies whether the 3D figure shall be activated manually
or automatically.

o Deactivation Mode: Specifies whether the 3D figure shall be deactivated
manually or automatically.

o Toolbar Enabled: Specifies whether the 3D toolbar shall be visible if the 3D
figure is enabled.

« Navigation Interface Enabled: Specifies whether the navigation interface shall
be visible if the 3D figure is enabled. The navigation interface enables the
consumer of a PDF to interactively select which objects of the 3D figure shall
be displayed.

« Animation Autostart: Specifies whether animations shall be started
automatically if the 3D figure is enabled. (Note that the creation of animations
is not possible with this version. This switch only affects external U3D files with
pre-defined animations.)

Description
Each 3D figure is described by a Caption and a Description.

The Caption will be rendered in bold font and shall be rather short since it must fit in
one line.

The length of the Description (which will be rendered in normal text) is only limited by
the remaining space of the page. It can include line breaks.

The following image shows an example of a complete PDF page with an active 3D
figure as rendered by the Adobe Reader XI.



Mewe (2015). "Faney article title”. Jowmnal

Additional File 51 - Interactive 3D PDF

Model of an anatomic stroctore.

Lorem ipsum dolor sit amet, consectemer adipiscing alit. Maecenss porttitor congue massa. Fusce posnere, magna sed
pulvinar ulmicies, pums lectus malesuada libero, sit amet commaods Marna enes quis uma.

Nunc viverra imperdiet enim  Fusce est. Vivamms a tellus.

Pellentesque habitant morbi mistique senectus et nets ef malssnada fames ac narpis egestas. Proin pharea nooumnTy
pede. Mauris et ond.

Logem ipsum dolor sit amet, consectemer adipiscing alit. Maecenas porttitor congue massa. Fusce posuere, magna sed
pulvinar ulmicies, pums lectus malesuada libero, sit amet commods MaFna eres quis uma.

Mune viverra imperdiet enim  Fusce est. Vivanms a tellus.

Pallentesque habitant morbi mistique senecruf et nems et malesnada fames ac narpis egestas. Proin pharetra nonumny
pede. Mauris et orcl.

Loremn ipsum dolor sit amet, consectemer adipiscing elit. Maecenas porttitor congue massa. Fusce posuere, magna sed
pulvinar ultricies, pums lectus malesuada libero, sit amet commodo Magna enes quis wma.

Munc viverra imperdiet enim Fusce est. Vivamms a tellus.

Pellentesque habitant morbi ristique senectus et nets et malesnada fames ac tarpis egestas. Proin pharera nooumnTy
pede. Mauris et orcl.

Lorem ipsum dolor sit amet, consectemer adipiscing elit. Maecenas porititor congue massa. Fusce posuere, magna sed
pulvinar ulrices, pums lectus malesuada libero, sit amet commodo magna enes quis urma.

Munc viverra imperdiet enim  Fusce est. Vivamms a tellus.

Pellentesque habitant morbi ristigne senectus et nems et malssuada fames ac tarpis egestas. Proin pharetra noonmnry
pede. Mauris et orcl.

Loremn ipsum dolor sit amet, consectemer adipiscing elit. Maecenas porttitor congue massa. Fusce posuere, magna sed
pulvinar ulmicies, pums lectus malesueada libero, sit amet commaods MaFna engs quis uma.




Hints

Very small objects may cause trouble as regards the calculation of View
properties. This is caused by floating point tolerance: the internal calculation is
much more precise than the renderer in Adobe Acrobat. However, this should
only apply for very tiny objects, so if this problem occurs, try to scale up all
objects.

If no view is specified, the PDF generator will create a default view. However,

in the current version this is only possible if the U3D file was created with this
module.



