ENGEL. Model Based Definition (MBD)
3D viewing with the Adobe Acrobat Reader application

1. Fundamentals

Model Based Definition (MBD) is a concept intensively promoted by CAD provider to improve the
process consistency in the CAD-CAM-CAQ environment. The MBD approach is based on optimal data
utilization for each process step, due to the availability of all product manufacturing information (e.qg.,
geometry, dimensional tolerances, geometric tolerances, surface finish, process specifications, etc.)
which are provided directly on the 3D model.

The previous practice of presenting all these product manufacturing information in a 2D drawing is not
suitable for a digital process because the drawing, with some exceptions, is hot machine-readable. Due
to this paradigm shift, the technical product documentation is currently amid a major upheaval. Instead
of using a medium like paper or PDF, from now on all necessary product information will be viewed by
interacting with the 3D model.

2. Viewing

A 3D viewer is required to interact with a 3D model. The viewer is selected based on the data format of
the 3D model. ENGEL provides two different data formats for viewing 3D models.

e PDF-E (vulgo 3D-PDF)
o Corresponding standard ISO 24517
o Recommended 3D viewers
= Adobe Acrobat Reader 2020
= Adobe Acrobat Reader DC
= Adobe Acrobat Pro
o JT
o Corresponding standard ISO 24517
o Recommended 3D viewers
=  Teamcenter Visualization 13.1
= JT2Go
= Xcelerator Share

The PDE-E data format (vulgo 3D-PDF) is used at ENGEL exclusively for communication with external
suppliers.

The JT data format is for the internal use at ENGEL. Due to the significantly better interaction with the
3D model, the JT data format is the preferred viewing data format internally at ENGEL.

Itis also planned to provide the JT format to our external suppliers soon.

3. 3D-Viewing with Adobe Acrobat Reader

The PDF document format has virtually become a standard format for cross-company document
exchange. The uncomplicated operation and consistent provision of document content have contributed
significantly to this.

The further development of the PDF format for visualization of 3D content enables the integration of 3D
Models

out of the CAD-system into a PDF-E document (vulgo 3D-PDF). Therefore PDE-E-compliant viewers,
such as the Adobe Acrobat Reader, have been upgraded to universal 3D viewers.

4. Necessary default settings in Adobe Acrobat Reader

Unfortunately, most installations of Adobe Acrobat Reader are configured in such a way that a PDF-E
document (vulgo 3D-PDF) does not work properly straight away. In almost all cases, this is due to
incorrect entries in the preferences.
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ENGEL. Model Based Definition (MBD)

4.1 Adobe Acrobat Reader — Preferences
In the Multimedia & 3D category, the preferences Enable playback of multimedia and 3D content must
be activated. Certain settings must also be observed in the Extended security category.

The default preferences for Adobe Acrobat Reader can be called up either via the menu bar or via the
keyboard shortcut Ctrl + K.

Adobe Acrobat Reader - Preferences

1B Adobe Acrobat Reader 2020 (B Adobe Acrobat Reader 2020

File Il view Window Heip [ Bearbeiten |

He Star

)

o]

Cri+K Einstellungen.
f L

Figure 1: Preferences - GUI English Bild 2: Preferences - GUI German

For a smooth display of the 3D content be aware of following categories of preferences.

o Category — Multimedia & 3D
e Category — Security (extended)
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4.1.1. Default settings — Category — Multimedia & 3D
| GRS

Categories: Multimedia and 3D Optiens
Commenting | A Enable playing of Multimedia and 30 content
Documents T e s
Full Screen
General Preferred Renderer: DirectxX 9 ~
Page Display
Enable hardware rendering for legacy video cards
Accessibility

Ermail Accounts Enable deuble-sided rendering

Forms

) Preferred 2D PMI Rendering Mode: | Use content's setting ~
Identity
Internet [ Render points as cross-hairs
JavaScript
Language
3D Tool Opti
Measuring (2D) R
Measuring (30} Open Model Tree on 3D Activation: | Use Annotation's Setting  ~
Measuring (Geo %
I Multimedia & 3D Default Toolbar State: Shown ~
Multimedia (legacy]
Multimedia Trust (legacy) Enable selection for the Hand tool
Reading Consolidate tools on the 3D Toolbar
Reviewing
Search Enable view transitions
Security Show 3D orientation axis
Security (Enhanced)
Signatures Auto-Degrade Options
Spelling
Tracker Optimization Scheme for Low Framerate: | Bounding Box v
Trust Manager
Units Framerate Threshold: ] = FPS

oK Cancel
Bild 3: 3D-Voreinstellungen - GUI Englisch
Kategorien: Multimedia- und 3D-Optionen
Allgemein Wiedergabe von Muktimedia- und 3D-Inhalten aktivieren |
Dokumente Renderprogramm-Optionen
Kommentieren
Seitenanzeige Bevorzugter Renderer: DirectX 9 ~
Vollbild
Hardwareunterstiitzung fir altere Grafikkarten aktivieren
Barrierefreiheit
Finheit Doppelseitiges Rendern sktivieren
E-Mail-Kenten Bevorzugter Rendermodus far 3D-PMI: Inhaltseinstellungen verwenden “
Formulare
Identitat [ Punkte als Fadenkreuze rendern
Internet
JavaScript -
. 3D-Werkzeugoptionen
Messen (2D) Modellhierarchie bei 3D-Aktivierung &ffnen: | Einstellung fur Anmerkung verwenden
Messen (30)
Messen (Geo) StandardmaBiger Werkzeugleistenstatus: Eingeblendet ~
Wultimedia (ltere Versionen .
Multimedia und 3D Auswahl fir Hand-Werkzeug aktivieren
Multimedia-Berechtigungen (altere Versionen [ Werkzeuge in der 3D-Werlzeugleiste bindeln
Rechtschreibung
Sicherheit nzeige der Seitenubergange aktivieren
Sicherheit (srweitert) D-Ausrichtungsachse anzeigen
Sprache
Suchen Automatischer Qualitstsverlust - Optionen
Tracker
Uberprifen Optimierungsschema fir niedrige Framerate: | Begrenzungsrahmen -
Unterschriften
|| Vertrauensdienste Schwellenwert fir Framerate: ] 15 s FPS
|
oK Abbrechen

Figure 4: 3D-Preferences - GUI German
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4.1.2.

Default settings — Category — Security (extended)

(MBD)

Prefel l
L
Categories: Sandbox Protections
Commenting [D Enable Protected Mode at startup ] Run in AppContainer
Documents
Full Sereen Protected View Off
Gi | -
Enera. Files from potentially unsafe locations
Page Display
All files
Accessibility
Email Accounts Enhanced Security
Forms
[ Cross domain log file View
Identity
Internet
JavaScript Privileged Locations
Language If your workflows are negatively impacted by security settings, use Privileged Locations to
Measuring (20) selectively trust files, folders, and hosts to bypass those security setting restrictions.
Measuring (30) Privileged Locations allows you to work securely while granting trust to items in your
Measuring (Geo) workflow.
Multimedia & 30 [ sutomatically trust documents with valid certification
Multimedia (legacy)
Multimedia Trust (legacy) [ Automatically trust sites from my Win OS security zones View Windows Trusted Sites
Reading
Reviewing
Search
Spelling
Tracker
Trust Manager
Units
Add File Add Folder Path Add Host Remove
|
‘ What is Protected View?  What is Enhanced Security? ~ What are Privileged Locations?
oK Cancel
Figure 5: Extended Security Preferences - GUI English
Einstellur wl
Kategorien: Sandbox-Schutz
Allgemein ID Geschiitzten Medus beim Start aktivieren l In AppContainer ausfahren
Dokumente
Kommentieren Geschitzte Ansicht Aus
Seitenanzeige Dateien mit potenziell unsicherem Ursprung
Vollbild
Alle Dateien
Barrierefreiheit
Einheit rte Sicherheit
E-Mail-Konten [ Domaneniibergreifende Protokolldatei Ansicht
Formulare
Identitit
Internet Vertrauenswirdige Sites
JavaScript Wenn sich die Sicherheitseinstellungen auf Vorgange negativ auswirken, kannst du diese
Lesen Dateien, Ordner und Hosts in die Liste der vertrauenswurdigen Sites aufnehmen, um die
Messen (2) Sicherheitseinstellungen zu umgehen, Die Liste der vertrauenswiirdigen Sites ermaglicht das
Messen (30) sichere Arbeiten mit vertrauenswilrdigen Elementen in Vorgangen
Messen (Gee) [] Autematisch Dekumenten mit galtigem Zertifikat vertrauen
Multimedia (3ltere Versionen)
Multimedia und 3D Unter meinen Windows- Sites. vertrauen Vertrauenswirdige Websites in Windows anzeigen
Multimedia-Berechtigungen (altere Versionen)
Rechtschreibung
Sicherheit (enweitert) 1
Braene [
Suchen
Tracker
Uberprifen
Unterschriften
Vertrauensdienste
Datei hinzufugen Verzeichnispfad hinzufiigen Host hinzufugen Entfernen
Was ist die geschiitzte Ansicht?  Was sind die erweiterten Was ist die Liste Sites?
1 oK Abbrechen
Figure 6: Extended Security Preferences - GUI German

Deselecting Protected Mode in Adobe Acrobat Reader also enables the use of a 3D mouse.
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ENGEL. Model Based Definition (MBD)

Adobe Acrobat Reader - .\AppData\Local\Adobe\Acrobat — Setting files

It may be necessary to change the directory. An indication of this is the error message shown, which
may appear when opening a PDF-E document. Therefore you have to change the local
.\AppData\Local\Adobe\Acrobat directory of the respective WINDOWS user account.

Ly

'0 A 3D data parsing error has occurred. ‘0 Beim Analysieren der 3D-Daten ist ein Fehler aufgetreten.

oK OK

Figure 7: Error message - GUI English Figure 8: Error message - GUI German

Depending on which Adobe Acrobat products are in use, the directories assigned to these applications
for the so-called application setting files must then be renamed. This is hecessary because one or other
of the custom settings stored in them are obviously responsible for this error.

These directories are located in the directory tree below the respective WINDOWS user directory (e.g.
C:\Users\UserName). This directory tree contains the ..\AppData\Local directory tree in which the
respective setting files for the applications installed in WINDOWS are stored.

=9 Windows (T
Benutzer
LIsarmnans
AppData
Local
Adobe
Acrabat
2020 Adobe Acrobat — Setting Files
DC

Destiller DC

Figure 9: AppData-Directory tree in WINDOWS

There is a separate directory for each installed Adobe Acrobat product. All directories that are
considered for working with PDF-E documents need be renamed.

Adobe Acrobat Produkt Directory path — setting files
Adobe Acrobat Reader 2020 | C:\Benutzer\UserName\AppData\Local\Adobe\Acrobat\2020

Adobe Acrobat Reader DC C:\Benutzer\UserName\AppData\Local\Adobe\Acrobat\DC
Table 1: Directory paths of typical Adobe Acrobat products

Renaming the directories cause that all application settings stored in them become inaccessible, this
also means that the application settings stored in them become ineffective, which are responsible for
the error message when opening the PDF-E document. How the directories are renamed is not decisive.
It is important that they can no longer be found by the corresponding Acrobat application as a result of
the renaming.
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O Acrobat durchsuchen

e

(] Name

2020
DC
Distiller DC

£ Acrobat durchsuchen

RENAME

A

[] Name

2020_0LD
DCOLD
Distiller DC

Anderungsdatum

06.09.2023 12:15
06.09.2023 11:59
30.05.2022 09:38

Anderungsdatum

06.00.2023 12:15
06.09.2023 11:59
30.05.2022 09:38

Figure 10: Renaming relevant setting files directories

Typ GroBe

Dateiordner
Dateiordner

Dateiordner

Typ Grole

Dateiordner
Dateiordner

Dateiordner

(MBD)

Adobe is aware of this
problem, see the entry in the
Adobe Support
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ENGEL. Model Based Definition (MBD)

5. Recommended GUI settings — Viewing Adobe Acrobat Reader

Adobe Acrobat Reader offers a special toolbar in connection with the display of PDF-E documents,
which enables quick access to commands with the focus on the representation of 3D models.
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To ensure permanent availability of the toolbar, a few preferences are required. More details about the

toolbar are explained in section 6.
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Model Based Definition

(MBD)

fel

Categories: Multimedia and 3D Optiens

Enable playing of Multimedia and 3D content

Commenting

Dacuments Renderer Options
Full Screen
General Preferred Renderer: Directx 9 ~
Page Display
Enable hardware rendering for legacy video cards
Accessibility . .
Ermnsil Accounts Enable double-sided rendering
Forms Preferred 3D PMI Rendering Made:  Use cantent's setting ~
Identity
Internet [ Render points as cross-hairs
JavaScript
Langusge
3D Tool Opt
Measuring (2D} CEREUEE
Measuring (30) Open Model Tree on 3D Activation: | Use Annotation's Setting
1l
l Multimedia & 3D lDefau\t Toolbar State: Shown ~ ]
ultimedia (legacy.

Multimedia Trust (legacy) Enable selection for the Hand tool

Reading Consolidate tools on the 3D Toolbar

Reviewing

Search Enable view transitions

Security Show 3D orientation axis

Security (Enhanced)

Signatures Auto-Degrade Options

Spelling

Tracker Optimization Scheme for Low Framerate: | Bounding Box ~

Trust Manager

Units Framerate Threshold: ] 15 = FPS

0K Cancel
Figure 11: Permanently display of the 3D toolbar — GUI English

n
Kategorien: Multimedia- und 3D-Optionen
‘Allgemein [ Wiedergabe von Multimedia- und 3D-Inhalten aktivieren
Dokumente Renderprogramm-Optionen
Kommentieren
Seitenanzeige Bevorzugter Renderer: Direct{ 9 ~
Vollbild

=] itzung fir sftere Grafikkarten aktivieren
Barrierefreiheit
Einhit Doppelseitiges Rendern aktivieren
E-Mail-Konten Bevorzugter Rendermodus fiir 3D-PMI: Inhaltseinstellungen verwenden ~
Formulare
Identitat [] Punkte als Fadenkreuze rendem
Internet
JavaScript
. 3D-Werkzeugeptionen
Messen (20} Modellhierarchie bei 3D-Aktivierung offnen: | Einstellung fur Anmerkung verwenden
Messen (30)
Messen (Geo) l Star g u ~ l
Multimedia (sltere Versionen)
| [ Auswahl far Hand-Werkzeug aktivieren
Multimedia-Berechtigungen (altere Versionen) rkeeuge in der 30-Werkeeugleste bandeln
Rechtschreibung
Sicherheit nzeige der Seitendbergange aktivieren
Sicherheit (erweitert) 3D-Ausrichtungsachse anzeigen
Sprache
Suchen Automatischer Qualitatsverlust - Optionen
Tracker
Uberprafen Optimierungsschema fir niedrige Framerate: | Begrenzungsrahmen v
Unterschriften
Vertrauensdienste Schwellenwert fiir Framerate: ] 15 < FPS
oK Abbrechen

Figure 12: Permanently display of the 3D toolbar — GUI German
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6. Commands in the 3D toolbar

6.1. Manipulation of the 3D model

"&* "_’.} ‘Views V| E

B e o

- 0- &;

This button offers basic commands for manipulation of the 3D model (e.g. rotating,
zooming,...). Some of these functions can also be carried out using the computer mouse.

moving,

v 4 Rotate
«F Spin
4 Pan
w» Zoom
0 walk
T Ey
S Camera Properties...
& 3D Measurement Tool
G?U Add 3D Comment

Expand 3D Tools
Hide Toolbar

Bild 13: 3D-Manipulation - GUI Englisch

« Drehen (alle Richtungen)
+ 4 Drehen (horizontal)

o Schwenken
4 Zoom
W Gehen
¥ Elug
#M Kameraeigenschaften...
& 3D-Messwerkzeug

% 3D-Kommentar hinzufligen

3D-Werkzeuge erweitern

Werkzeugleiste ausblenden

6.2. Standard View

¢ & B

‘Views

B e o

- 0- &

This allows you to return to the so-called “default view”. The current orientation and position of the
3D model (model view) can be reset to the view which is marked as the default view.

6.3. Ansichten

* 0= B

S -

gr 0. &

PMI_MAIN_DIMEMNSIONS
PMI_MANAGEMENT_DATA
PMI_RIGHT
PMI_SECTION_A-A
PMI_TOP

Bild 14: Modellansichten - GUI Englisch

PMI_MAIN_DIMEMSIONS
PMI_MANAGEMEMT_DATA
PMI_RIGHT
PMI_SECTION_A-A
PMI_TOP

Lsews > E Ansichten i E
PMI_FROMNT PMI_FROMT
PMI_LEFT PMI_LEFT

Bild 15: Modellansichten - GUI Deutsch
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6.4. Switch ON/OFF model hierarchy

ﬁ& v "_’.} ‘Views V| E

> o8 @ U &

them, ...
Common PMI objects are:

e Dimension

e Geometric tolerances
e Surface roughness
[ ]

Access to the model hierarchy provides additional options for showing or hiding PMI objects, isolating

The model hierarchy also offers further options for handling the model views.

Model Tree X
=] - Highlight Color ~
v e mode

v f DES-002075899_000 - Work PMI_IS016792_2021 Fig15

«# node

[ DATUM_CSYS(0)
> -[o# 3DPMI
> -l Product Views

;F‘ @ @ ﬁ Options -
i PMI_FRONT ~
g PMILEFT
i PMI_MAIN_DIMENSIONS
g PMI MANAGEMENT DATA
g PMI_RIGHT v

<No available information>

Bild 16: Dialogfenster Modelhierarchie - GUI Englisch

@ Maodellhierarchie X
@ = -l Markierungsfarbe ~
~ st model
Dg [ DES-002075899_000 - Work_PMI_ISO16792_2021_Fig15
[ node
& DATUM_CSYS(0)
S g 3D-PMI

> [ Produktansicht

LF: @ @ G} Optionen -
5 PMI_FRONT "
PMI_LEFT

PMI_MAIN_DIMENSIONS

PMI_RIGHT

-

e

e

@ PMI_MANAGEMENT_DATA
e

i@ PMI_SECTION_A-A

=

PMI_TOP v

<Keine Informationen verfigbars

Bild 17: Dialogfenster Modellhierarchie - GUI Deutsch

6.5. Play Animation

ﬁ& v "_’.} ‘Views V| E

> 9w @ €U &

manner.

If additional animations are also provided in the 3D-model, these can be called up in a targeted

Autor: C. Matzner
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6.6. Perspective projection

* o B > (W@ P 0 &

Figure 18: 3D-Representation without perspective | Figure 19: 3D-Representation with perspective projection
projection

6.7. Model render mode

#* "_'h' ‘Views V| E = ' |" @" D" '&"

The model render mode can be used to visualize the model in a better way.

e Wireframe

e Shaded with light edges — render mode (Shaded image)
e Shaded with dark edges — render mode (Solid Outline)
e [llustration

e Transparency

[ ]

Figure 20: Shaded dark Figure 21: Shaded bright
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The use of shaded representations is preferable. The combination of outline solid with cad-optimized
lighting has proven to be ideal.

Figure 22: Render mode — Outline solid in combination of cad-optimized lighting

6.8. Activate additional lighting

® D [vew B ke @ (Y &

If a shaded render mode is used, the lighting setting ca be changed. The end result changes greatly
depending on the lighting.

Typical lighting settings are:
¢ White lighting
e CAD-optimized lighting
e Daylighting
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Figure 23: Shaded dark — White lighting

Figure 25: Shaded bright — White lightning Figure 26: Shaded bright — CAD-optimized lighting

The combination of Shaded dark with cad-optimized lighting has proven to be ideal.
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6.9. Background color

ﬁ&' A ‘Views V| E > -‘ |#' @' D e &h'
EEEEEEEN There is a free choice of the Background color. The aim is to achieve a
EEEEEEEE high contrast between the dimensions and the 3D model.
| EEEE
[ | HE

Andere Farbe...

6.10. Show/Hide cross section

*' 2t ‘Views V| E = | Ij- @v ] . &v

The cross section can also be used. There is a free choice of cutting planes.

Align to 3 Points

Position and Orientation

Offset: '
Tilt 1: '
Tilt 2: '

[[] Add Section Caps

[ Show Transparent
Cutting Plane Opacity: |35% -

Align Camera with Cutting Plane

0% 2 Oriip

Save Section View

Figure 27: Cross-section dialog box - GUI English

An drei Punkten ausrichten

Position und Ausrichtung

Versatz:

Meigung 1:

MNeigung 2:

Enable Cross Section [ Querschnitt aktivieren
Alignment Display Settings Ausrichtung Anzeigeeinstellungen
O X-Axis T rians ] X-Achse Uberschneidungen anzeigen ]
O Y-Axis ¥-Achse
@ 2-Axis Show Cutting Plane g Z-Achse Schnittebene anzeigen ]
Align to Face [1ignore Selected Parts An Flache ausrichten Ausgewihlte Teile ignorieren

Schnittflachen schlieBen

Transparent anzeigen
Schnittebene - Deckkraft: |07 =

Kamera an Schnittebene ausrichten

Spiegeln

Schnittansicht speichern

Figure 28: Cross-section dialog box — GUI German

7. Cross-references

Instructions and practical tips on working with 3D models with the use of the Adobe Acrobat Reader

can be found on the Internet.

Quelle URL
Adobe Acrobat User Guide
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