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What's New in VRED Products 2019.3

These are the new features, improvements, and known issues found in VRED 2019.3 products:

New Features and Enhancements

e Substance materials are now supported in VRED

Substance

H& |Scene

s SUBSTANCE | C;flUsers/morrisra/Documents MRED /2019, 3 substances fexample. sbsar

Id Prezets
0  [B& Shag blacklight

1 L2 70s basement

H

Substance Package

ai3s|ea

Texture Settings

Lava Flow

1|74 |ELg

Channels

Hdh

Technical parameters
Bump

Incandescence
Displacement
Raytracing

Common

o Alias Switch Materials are now supported in VRED
e Varjo HMD is now supported in VRED



e 3D speech communication has been integrated into the Collaboration module
e Transparent Cutouts are now supported

e The range of photometric parameters match that of the non-photometric mode

e An optional parameter was added to findNode to restrict its search to a given sub-tree

e Automatic detection of the active StarVR SDK was added

e The environment variable VRED SERVICE PAGE was added to set up the cluster service
web interface

Fixed Issues

e Rendering: Images appear as expected when rendering animations in .hdr format

e Rendering: Exported PSB files can be opened in Photoshop

e Rendering: IES lights in Photometric parameter mode provide the expected rendered
result.

¢ Rendering: Luminance and illuminance rendering occur as expected when photometric
parameters are off

e Rendering: Activating Use Light Profile without an IES light profile loaded works as
expected

e Rendering: The correct intensities are supplied when Export to TIFF/PSD in HDR is
enabled with Photometric Parameters

e Rendering: Rendering HDR environments with very high dynamic ranges now provides
the expected results

e Rendering: When using 16-bit bump maps, materials reflections no longer display
banding artefacts


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_Collaboration_About_the_Collaboration_Module_html

Measurements: Unwanted wireframe object no longer appear when using point to
object measurements

Navigation: When setting a new pivot point with active collision detection, Trackball
navigation is smooth

Cluster: Improved navigation responsiveness when waking up the RT Cluster from
Antialiasing

Cluster: Fixed background color with Export Alpha Channel and Premultiply Alpha
activated

Cluster: Added the environment variable VRED SERVICE PAGE to enable/disable the
web interface provided by the cluster service (http://localhost:8889)

Environment Variable Function

VRED_SERVICE_PAGE=0 Disables the Service page

VRED_SERVICE_PAGE=1 Makes only the version number and
status visible on the Service page

VRED_SERVICE_PAGE=2 Makes the interactive Service page
visible. This is the default

Scripting: HTML script injection in VRED web interface

Scripting: HTML script injection in VRED cluster service web interface

FilelO: Constant Radius Blend surfaces appear as expected during conversion of a CATIA
file

FilelO: Fixed parsing of PLMXML files leading to lower memory consumption
Raytracing: Environment light source intensity acts as expected when photometric
parameters are active

Raytracing: Using a spectrum in RGB raytracing mode provides the correct area light
color

Raytracing: Artefacts no longer appear on object edges when using the illuminance
tonemapper

Raytracing: |IES Profiles for spherical lights are supported in raytracing

Raytracing: Transparency appears as expected for raytraced see-through colors
General: Variant sets are no longer missing after closing the Data collection and use
dialog

Collision Detection: Box colliders rotate as expected

Scripting: Reopen a Catia Product file using 10ad () without issues

Ul: Opaque Distance and Transparent Distance tooltips have been corrected

Ul: The correct tooltips appear for avatar fading distance settings

Ul: After undoing a deleted camera, the camera reappears in the Scene Graph
OpenGL: Parallax Mapping artefacts have been fixed (Bump Type Bump Mapping with
Parallax Intensity > 0)

KOR/JPN/CHS: The unlocalized string ouick Actions is displayed when right-click the
mouse at the top menu area in the Material Editor

Geometry Editor: Fixed crash when using Calculate Normals in Raytracing for geos with
anisotropic or displaced material



Known Issues and Workarounds

e Substance Material Output Size Issue - The Unlock/Lock state of the preference, Default
Output Size, doesn't match that of the substance parameter, Output Size.

e Collaboration Session Issue - Workstations with both VRED Pro and Design installed
cannot be the host of a collaboration session.

e Workaround:

1. Only install either VREDPro or VRED Design on the PC.
2. Adjust the firewall rule.
3. Manually call vREDClusterService -e -c once.



User Interface



About the Standard and Simple User Interfaces

VRED has two user interfaces:

e A standard user interface that includes all VRED functionality.
e Asimple user interface that includes a smaller, basic set of functionalities for casual
users who are not familiar with visualization tools.

VRED Professional Standard Ul

1 Menu Bar includes all main functions for creating and editing VRED content. You can access
available VRED modules and enable basic file actions, like saving and opening.

2 Icon Bar provides shortcuts to access common features for saving a scene, toggling raytracing
mode, or switching between simple and standard Ul.

3 Scene Graph lists all nodes in the scene.

4 Viewport displays the whole scene. You can change the view, as well as select and modify
objects directly.

5 Quick Access Bar provides easy, fast access to main functions, such as the Material Editor,
Clip Maker, and Variants.



6 Status Bar provides information about memory usage. You can change the up vector, near
and far clip planes, and field-of-view. It also integrates the Terminal.

7 Object properties (available in Simple Ul mode) offers quick access to common properties for
the selected object, such as position, pre-calculated shadows, and normal settings, which affect
shading within the OpenGL Render Window.

VRED Professional Simple Ul

1 Menu Bar includes all main functions for creating and editing VRED content. You can access
available VRED modules and enable basic file actions, like saving and opening.

2 Icon Bar provides shortcuts to access common features for saving a scene, toggling raytracing
mode, or switching between simple and standard Ul.

3 Scene Graph lists all nodes in the scene.

4 Viewport displays the whole scene. You can change the view, as well as select and modify
objects directly.

5 Quick Access Bar provides easy, fast access to main functions, such as the Material Editor,
Clip Maker, and Variants.

6 Status Bar provides information about memory usage. You can change the up vector, near
and far clip planes, and field-of-view. It also integrates the Terminal.



Switching Interfaces

In VRED, switch interfaces from the standard to simple is easy. At the far right you will see the
Simple Ul button. Click it to switch from the standard interface to the simple one.

When Simple Ul is selected:

e The Simple Ul button is highlighted orange.
e The Quick Access Bar will only have buttons for common modules and settings only.

O w &

Clips VSets Render

e All modules and dialog boxes are simplified.
e The scene module is selected by default.




About the VRED Toolbar

There are two toolbars in the main VRED Window, the main toolbar and Quick Access Bar.

The VRED Toolbar

Below the menu bar is the VRED main toolbar. The main toolbar is composed of an assortment
of smaller toolbar. These can be dragged into various locations along the top of the VRED
application window.

- 158 3 A Ul 1

Badkplate Wireframe Bous rullsreen Se W Simple UI

Ul
]
L

ne Boundings Headight GStatistics Selectio Simple UL

To customize the toolbar further, use the View > Toolbars menu options. When you select View
> Toolbars and uncheck options in this menu, they are removed from the main toolbar. To add
them back, place checks beside their names in the View > Toolbars menu.

[N View |

~

Ruler  Transform

The Ul mode you are in, standard or simple, will also determine the tools you see. Standard Ul
mode contains all the icons; however, the size of your window determines whether all are

visible or not. Whenever you see ., this means there are hidden icons in this group. If working
with a narrow screen, either open the window to full size or grab and reposition the icon
groupings, as shown above. View > Toolbars is only available in standard Ul mode.


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_User_Interface_About_the_Quick_Access_Bar_html
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=About-the-Standard-and-Simple#vred-professional-simple-ui

¢ File - Contains the following options:

o New - Creates a new scene file with four camera views and a default
environment. The existing scene is destroyed.

o Open - Opens only VRED files, such as .vpb, .vpe, and .vpf. The existing
scene is destroyed. To load other file types into VRED, use File > Import or File >
Import Scene Data.

o Import - Loads supported files types into the current scene, merging the
geometry with the scene. Adding a VRED scene opens a dialog box for choosing
whether to merge variants, touch sensors, sequences, or environments.

o Save - Saves the current scene.

¢ Render Options - Contains the following options:

o Antialias - Activates stillframe antialiasing in the Viewport. Keep mouse
button pressed for further options:

= Enable Downscale Antialiasing (configuration settings from the
downscale button are used for calculation)
= Enable Raytraced Antialiasing

o Raytracing - Turns on raytracing in the Viewport.

o Downscale - Controls the calculation of the raytracing and therefore the
quality of the raytracing inside the Viewport. Keep the mouse button pressed for
further options: Off, Low, Medium, and High.

o Region - Holds the R key and drag in the Viewport to generate a region. Only
this region is updated within the Viewport when antialiasing and raytracing are
activated.

o ““¥% isolate - Hides everything except the selected object.

o Backplate - Uses a background image in the Viewport. Keep the mouse

button pressed for further options:

= Create Backplate - Selects a backplate image.
= Delete Backplate - Deletes the backplate from the Viewport.

o Wireframe - Applies a wireframe to all selected objects.

o Boundings - Shows or hides a bounding box for the selected object. The
bounding box is an orange cube that frames the selection.

o Headlight - Enables or disables the headlight in the scene.

o Statistics - Opens a window displaying information, such as Frames per

Second (FPS), Triangles drawn displayed, and more.



e View -

O O O O

Contains the following options:

Fullscreen - Enables fullscreen mode. Keep the mouse button pressed for
an option to enable multi-display fullscreen. Press Esc to deactivate it.

79 Presentation - If enabled, only the hotkeys from the variants module are
available.

Show all - Zooms out so all objects inside the Scene Graph are visible inside
the Viewport.

Zoom To - Zooms to the objects selected in the Scene Graph.

Grid - Shows or hides a grid for measurements that can help to identify
geometry proportions. Keep the mouse button pressed for further options:

= xy/xz/yz - Changes the orientation of the grid.
= Show Labels - Shows or hides the measurement values within the grid.
= Settings - Opens a dialog box to adjust grid size and subdivision.

Ruler - Shows or hides a ruler on the floor to help with estimating
distances.
Show Manipulator - Enables a transformation and rotation manipulator for
positioning the grid within the scene. Shift-click to position the ruler on a
geometry point.
Show Grid - Shows a grid with the ruler.
Fix Axes - If disabled (default), the ruler scale markings and the grid adapt to the
distance of the camera and the ruler origin. If Fix Axes is activated, the scale and
grid remain static during camera movement.

Transform - Shows a transform manipulator in the Render Window to
reposition the selected geometry. Keep the mouse button pressed for further
options:

Local Mode - If enabled, the translation manipulator is oriented by the local
coordinate system of the object.

Use Fixed Steps - Enables only full numerical transformation/rotation/scales.
During manipulation, the relative translation/rotation/scale values snap to a
multiple of the step size defined in the Preferences Transform.

Size - Shows a control for changing the size of the transformation tool.
Translation, Rotation, or Scale Manipulator - Shows these specific manipulators.
Universal Manipulator - Do any type of manipulation.

Pivot Transform Manipulator - Repositions the pivot point of the selected
object.



Interaction - Contains the following options:

o

Selection - Sets what can be selected. Choose from Component, Object,
Group, By Material, or Adjacency. If Adjacency is selected, use the Adjacency
Settings to select the method used, Picked Normal or Neighbor Normal, and set

the angle.
b
= Texturing - Toggles the ability to change the texture mapping settings on a

selected object. Can be used for UV mapping, planar, triplanar, and tire
projection. When Texturing Mode is activated, Shift-click in the Render Window
to open the appropriate texture manipulator to select the texture.

Planar Projection Manipulator - Changes the visibility of the planar projection
plane when using a decal image. Adjust Opacity from O (not visible) to 1 (fully
visible).

Cylinder Opacity - Used for tires.

Synchronization - Contains the following two options:

o

o

I Connect
He Cluster

Mode - Contains the Simple Ul option:

o

l_]_l Simple Ul - Toggles between the standard full Ul and a simplified subset of
the Ul.



About the Quick Access Bar

The Quick Access Bar is just below the Viewport. As mentioned above, it has two states,
standard and simple UI. A different set of icons is displayed, depending on the which state you
are in.

Standard Ul mode

These are the icons you will see when in Standard Ul mode.

Graph - Opens the Scene Graph.

. Transform - Opens the Transform module.
. Materials - Opens the Material Editor.

. Cameras - Opens the Camera Editor.

. Clips - Opens the Clip Maker.

o Curves - Opens the Curve Editor.

. VSets - Opens the Variant Sets module.

. Render - Opens the Render Settings.

Simple Ul mode

These are the icons you will see when in Simple Ul mode.

. Assets - Opens the Asset Manager, which contains tabs for loading geometry,
materials, and environments.

Scene - Opens the Scene module, which contains tabs for the Scene Graph,
Materials, Environments, Camera, Lights, and Settings. Some of these tabs will also have
their own Properties section.

. Animation - Opens the Clip Maker.

. Variants - Opens the Variant Sets module.

. Render - Opens the Render Image module.


http://help.autodesk.com/cloudhelp/2019/ENU/VRED/files/User-Interface/Switching-Interfaces.htmlGUID-0B9EE0D3-3760-4204-AF09-B5B07D82C200

About the Status Bar

The Status Bar is found at the bottom of the VRED application window. It provides information
about memory usage. Change the up vector, as well as near and far clipping planes and the field
of view.

1. Info: Size of the scene, id, and resolution of the current Viewport.

2. Terminal: Quick access button to enter the terminal module and field that shows the
last entry in the terminal window.

Connector: Quick access button to open the Connector module.

Units: Defines the mapping of the scene units to a physical unit of length. Values are
mm, cm, and m.

Up: Sets the axis of the up vector. Values are: Zand Y.

NCP: Defines the distance of the near clip plane.

FCP: Defines the distance of the far clip plane.

FOV: Sets the field of view in degree.

ICV: Saves the current view as the initial camera view.
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Working with Modules in the Application
Window

How to close, dock and undock a module, and prevent a module from docking when you move
it.

Modules are the windows that appear when you select one of the options, such as Graph or
VSets, in the Quick Access Bar. Modules can float outside of the VRED application window (the
area that surrounds the Viewport) or be docked within the it. Modules can also be undocked. If
finished with a module, close it.

See how to dock and undock a module and prevent a module from docking when you move it,
and close one when done with it.

What are Modules

Modules are the windows that appear when you select options from some of the menus or the
Quick Access Bar, such as Graph or VSets. They tend to contain things like an Icon Bar at the
bottom, menus, a tree view, and parameters.

For docking and undocking, use the interface elements are found in the upper right corner.




How to Dock and Undock a Module

Do either of the following:

e At the top right of a module, click the arrow button e to dock it.
e Drag the title bar of the module to the Viewport's outer edge. The Viewport adjusts to
make room for the module. When the mouse button is released, the module is docked.

To undock a module, drag the title bar away from the Viewport's edge or click e

How to Prevent a Module from Docking When Moving it

At the top right of a module, click the orange D button '@ to deselect docking. The button

color changes to gray @ This will prevent it from docking, while moving the module.
How to Close a Module

To close a module, at the top right of a module, click 9



Customizing Controls and Display

Customizing controls and your display is possible using an assortment of tools.

How to Adjust the VRED Display

In the Menu Bar, select View > Display, then a display setting that is appropriate for the device
you are using:

NOTE If the View option is not displayed, at the far right of the Icon Bar, turn off Simple Ul.

Powerwall Settings - Opens the Powerwall Settings Editor.

o Width and Height - Sets the dimensions of the projection window.

o Distance - Sets the distance between the projection window and viewer.

o Enable Powerwall Mode - Activates Powerwall rendering.
o Standard Display - Encodes the rendered image to be displayed on a standard display.
e SIM2 HDR - Encodes the rendered image to be displayed on an HDR display.
e Sony 10bit - Encodes the rendered output image with 10-bit color depth.

e Oculus Rift - Generates output images optimized for Oculus Rift devices.
e OpenVR HMD - Enables head mounted VR devices to connect to VRED via the OpenVR.

How to Split the View

Splits the Viewport into perspective, front, side, and top views.
e Inthe Menu Bar, select Window > Show Split View.

NOTE If the View option is not displayed, at the far right of the Icon Bar, turn off Simple Ul.

How to Return to a Single Display

To return to a single display view, in the Menu Bar, click Window > Show Single View to display
single view. The last active window, indicated by a white border, will become the single view.

NOTE For a shortcut to toggle between split view and single view, use Ctrl + Space Bar.



How to Show or Hide Toolbars

Select which toolbars are visible in the main VRED window. Show or hide tools.
In the Menu Bar, select View > Toolbars, then select one or more options.

e When checked, the tools in that toolbar appear in the main VRED toolbar.

File Edit Visualization Scene Animation Interaction Rendering W

Ruler  Transform

NOTE If the View option is not displayed, at the far right of the Icon Bar, turn off Simple Ul.

How to Identify Stereo Output Channels

In the Menu Bar, select View > Stereo Identification. A letter appears in the Viewport.

NOTE If the View option is not
| displayed, at the far right of the
&= Icon Bar, turn off Simple UL




How to Show Scene Elements and Controls

In the Menu Bar, from the View menu, select the appropriate option.

o Show A Sides, Show B Sides, Show A and B Sides - Faces in 3D data can be defined as an
A or B side. Use these options to select which faces to show. More options are available
in the Scene Graph View menu.

e Show Cameras - Shows or hides all cameras.

¢ Show Lights - Shows or hides all lights.

e Show Camera Pivot - The point that the camera rotates around is displayed within the
Viewport during camera rotation.

+ Show Annotations - Shows annotations (notes) that were created under Interaction >
Annotation.

NOTE If the Annotation window is open, another way to turn an annotation on or off is

by clicking B

¢ Show Clipping - Shows the clipping plane created under Interaction > Clipping.

e Show Grid - Shows the scene grid in the Viewport. This provides a grid (axis) on the floor
that helps with estimating distances.

e Show Measurement - Shows measurements created under Interaction > Measurement.

e Show Ruler - Shows the ruler in the scene.

¢ Show Manipulator - Shows the transform manipulator.

¢ Show Routes - Opens a new window and displays all VRML animation routes in the
scene.

¢ Show Shortcuts - Opens a new window and displays all available VRED shortcuts.

How to Show or Hide Selected Content

[ soiate View (Torus) To show or hide everything that is
currently selected, in the Menu
Bar, select Visualization > Isolate
View Selected. This adds an
Isolate View (name of the
selected node) label to the
Viewport. Visibility of
environments and backplates is
not affected. In previous versions
of VRED, this feature was
available by dragging a node from
the Scene Graph into the
Viewport.




How to Show a Simulation of a Scene

In the Menu Bar, select Visualization > Simulate. This starts the simulation loop to control
animations, interactive scripts, viewpoint interpolations, and other functions.



Files and Data



Adding Files to Scene

Learn how to load files into VRED.

When adding files to scene, you need to take into consideration the file type. VRED supports an
assortment of file formats and types. Before adding files to VRED, consult the section below.

Support File Formats and Types

Many types of files can be imported and added to VRED scenes. Try other VRED scenes, XML or
Python files, and files created by other applications, such as 3ds Max. When importing, if there
is an issue with the import, you can abort it at any time during the process.

Here is a list of supported file formats and types:

e CAD: .apf, .asm, .catpart, .catproduct, .cgr, .dlv, .dlv3, .dlv4, .dwg, .dwf, .dxf, .exp, .g,
.iam, .iges, .igs, .ipt, .jt, .mdl, .model, .neu, .prt, .session, .sldasm, .sldprt, .step, .stp,
.wire

e Cosmo Binary: Cosmo3D/Optimizer Geometry .csb, Deltagen Geometry .rtx, Deltagen
Animations .wrl, Deltagen Variants .xml

e PLM XML: Imports product structure files with .plmxml file format.

Maya Files

Maya .ma and .mb files can be added to a scene; however, not everything in the scene may be
supported. A lot of Maya data that cannot be loaded into VRED. Therefore, .ma and .mb files
should be avoided. We recommend you use FBX (the recommended exchange format between
Maya and VRED), as it is superior to .ma and .mb.

If you still are hoping to load .mb files into VRED, here's a list of what is supported. All other
things, such as animation, rigging, and skinning, will be lost.

Where in VRED What comes through
Scene Graph Node Names, Transformations, Rotations, Scaling
Lights Directional Lights, Point Lights, Spot Lights, Area Light

Material Names, Diffuse Color, Glossy/Specular Color, Incandescent

Materials
Color, Transparency




Alias Files

When importing Alias files, first unify all the surface normals to face the camera in Alias. Set
Visual normals, rather than Geometric normals, to avoid disturbing the history of the model.

CAD Files

When working with CAD files, import multiple files in one shot. In the Import File(s) dialog, you
will see the imported CAD files listed.

m Impeort File(s)

File * Type

ball.obj 0bj 2.0kB Pending
ball.stp Step B Pending
bla.fbx FBX 5. 0kB Pending Max Parallel Pro
bla.igs Iges 9.0kB (9 Pending
planash¥.prt MNX Pending
planesVs.CATPart  Catia V5 (Y Pending
surface.prt MX 53.0 ) Pending

Shared CAD Options

File Output Path .‘

Import Options

S
M

Curves and Polygon Li

Tessellation
4

Ready to i . Drag and drop to add more files and folders.

Advanced Options

Reset Import

Showecase Files

Showcase files are not supported in VRED 2018 and beyond. You can open a Showcase file in a
version of VRED before 2018, save the file as a .vpb, then open in VRED 2018 or later.

How to Add a File to a Scene

1. Optional: Select a node in the Scene Graph below where you want to add the file or
animation.

2. Inthe Menu Bar, select File > Import.

Select one or more files to add them to the scene and click Open.

4. Click Import.

w

The file or files are added to the Scene Graph as child nodes of the selected node.
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How to Add an Animation to a Scene

You can add VRML animations to a scene, provided they include the objects being animated.

1. Inthe Menu Bar, select File > Import Scene Data > VRML Animation.
2. Select an animation to add to the scene.
3. Click Open.

How to Import Information to a Scene

You can import various file types and meta information to a scene.

1. Inthe Menu Bar, select File > Import Scene Data.
2. Select the type of information you want to import, then click Open:

o €SB Animation/Variants - Imports .csb animation or variant files into the current
scene.

o Render Jobs - Imports jobs from the Render module into the current scene. (XML
Render Queue Description .xml)

o Rendering Meta Data - Imports images rendered with VRED (.png, .jpg, .tiff, .exr)
containing scene settings, embedded as meta data in the Rendering Meta Data.
These settings are applied to the loaded scene.

o Sequences - Imports arrangements from the Sequencer module into the current
scene (XML Sequencer Description .xml). A sequence setup for the Sequencer
module can be added to the scene.

o Variants - Imports variants from the Variant Sets module into the current scene
(XML Variant Description .xml). A variant setup for the Variants and VariantSets
module can be added to the scene.



About the Import Files Dialog

Use File > Import to access Import Files and Edit > Preferences > FilelO to change its
preferences.

Select File > Import, then one or more files to access the Import Files dialog. Use Import Files
(formerly Import Options) to set parameters of imported files for tessellation and scene
location. Only options specific to the file format appear. Get file type, size, current import state,
and file conversion process information.

The Import Files Dialog

Import Files consists of two areas, the Import File List on the left and the File Type Parameters
on the right. Drag and drop files into the Import File List or add them using the Add button.
Select a file from the list, then click File Type and select the file type associated with your
selection. This loads import parameters for that specific file type.

I mport File(s)

File
bla.fhx
bla.igs } Shared CAD Options

| MY

Fila Type | Catia V5

Mode | Import
Maix Parallel Processes (40

File Output Path zrs\morrisra\AppData'Local{Temp\1\WWREDPro 'f

Import Options
Surfaces | Import visible
Meshes
Curves and Polygon Lines | Import none
Tessellation

Medium
0.075

10.00

+*| Enable Stitching
Stitching Tolerance 0.10
Advanced Options
File Specific Options

L]
Ready to import. Drag and drop to add more files and folders.

Add ... Remaove leset Import




Import File List

Once the Import Files dialog opens, the files for import appear on the left. Drag and drop more
files and folders into the list. Check the State column to see if they have been added, are
pending or loading, have been successful, or failed.

m Import File(s)

File ype Size State
bla.fbx X 3 3~/ Succeeded
Succeeded

L

Importing 4 fi

| Abort

Use the right-click menu to add or remove files from the imported file list. Use other right-click
options to show a file location in an explorer window or view the import logs.

m Import File(s)

File

ball.obj 2.0k Pending
ball.stp 11.0kB Pending
bla.fhx 35.0kB (Y Pending

Add Files
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Remove Selected Files

surface.prt
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File Type Parameters

When you select a file in the Import File List, parameters appear to the right; however, to load
parameters for your selections, select File Type, then the selected file's file type. This loads the
correct import parameters specific to that file type.

Import File(s)

File
car_backplates.wpb 1 e
sound.osb OpenSG  879.0kB i | Global Scene Dptions
ball.obj 0Obj 0
ball.stp Step

fox FBX

i Iges

X (s i +'| Import Animations

35 2t Manager iih

Catia V5
X

Import

Enable and set the parameters you want. Use the Shared CAD Options > Mode option to batch
convert CAD to OSB without loading files into VRED and ATF to import native Rhino .3dm files.
Features like surfaces, meshes, curves, etc. are supported.

Once you click Import, you can check the state of files during import. In the State column, check
the status of the importing. Messages like importing, converted, merged, and stitched appear
to indicate the current ATF (Autodesk Translation Framework) conversion state. Since logfiles
tracks several ATF tasks, during import, these need more time.

Shared CAD Options

¢ Mode - Sets what to do with CAD files. Batch convert them to OSB without loading them
into VRED.

o Import - Imports the file into the scene; however, any conversion data is
removed.

o Import & Keep Files - Import the file into the scene and keeps the conversion
data in the specified File Output folder.

o Convert - Converts only the files, then stores the data in the specified File Output
folder. Nothing is imported into the VRED scene.

e Max Parallel Processes - Chooses the number of imports VRED can perform
simultaneously. Define the maximum number of parallel file conversion processes,
based on your machine's the number of CPU cores. Depending on the type of data,
there are times when more processes are faster; however, these extra processes use
more memory.



¢ File Output Path - Sets the output path for the shared CAD options. Click the icon to
browse to the output location.

Import Options
o Surface - Sets the type of surface data imported into the scene.

o Import none- Excludes all surface data from import.
o Import visible - Imports only visible surface data.
o Import all - Imports all visible and invisible (hidden) surface data.

¢ Meshes - Sets the type of mesh data imported into the scene.

o Import none - Excludes all mesh data from import.
o Import visible - Imports only visible mesh data.
o Import all - Imports all visible and invisible (hidden) mesh data.

¢ Curves and Polygon Lines - Sets the type of curve and polygon line data imported into
the scene.

o Import none - Excludes all curve and polygon line data from import.
o Import visible - Imports only visible curve and polygon line data.
o Import all- Imports all visible and invisible (hidden) curve and polygon line data.

Tessellation

o Tessellation Quality - Defines preset values for Chord Deviation, Normal Tolerance, and
Max Chord Length.

Coarse - (1.0-30.0 - 400.0)

Low - (0.15-20.0 - 300.0)
Medium - (0.075-10.0 - 200.0)
High - (0.0375-7.5 - 100.0)
Custom - Custom quality values.

O O O O O

e Chord Deviation - Shows the tolerance of the distance from the NURBS surface to the
tessellated surface in mm. Lower values result in more accurate polygon models, but
also increase the number of triangles.

¢ Normal Tolerance - Displays the normal tolerance of adjacent triangles in degrees.
Lower values result in more accurate polygon models, but also increase the number of
triangles.

e Max Chord Length - Displays the maximum length of a triangle edge in mm. Lower
values result in more accurate polygon models, but also increase the number of
triangles.



¢ Enable Stitching - Enables stitching of adjacent edges.
o Stitching Tolerance - Displays the tolerance in mm that controls when adjacent edges
are stitched together.

Advanced Options

o Keep Surface Data - Keeps NURBS data after tessellation, rather than deleting it. Allows
for re-tessellation later or for direct NURBS rendering. However, more memory is used.

e Unify Surface Normals - Ensures all surface normals point in the same direction. Only
available when Import File(s) > Import Options > Surfaces is set to either Import visible
or Import all.

¢ Merge Geometries - Merges the geometries to create one single (stitched) mesh, since
a single shell can have many NURBS surfaces. If not checked, the result is one mesh per
surface.

o Create Groups for Layers - Organizes items originally organized in layers, for example, in
Autodesk Alias, into groups; otherwise, the objects are placed under the same parent
node.

¢ Remove Empty Groups - Removes group nodes without children.

¢ Unshare Nodes - Converts shared node instances are into independent nodes. When
selected, more memory is consumed.

e Flush Transformations - Resets the transformations of each node. Transformation
values are flushed to the vertices. If, for example, a node has been moved 100 mm in
the X direction, flushing the transformations leaves the node where it is, but changes
the X value from 100 to 0.

File Specific Options

¢ Import Associative Meshes - Imports data associated with your meshes, rather than
excluding it.

¢ Import Invisible Instances - Imports invisible (hidden) instance data, rather than
excluding it.

o Import Referenced Files - Toggles the import of all part files and sub-assemblies
referenced by the assembly file on or off. When disabled, only the structural
information, not geometry will appear in the Scene Graph. All sub-assemblies will be
imported, but the part files will be represented by a group node. To avoid loading a very
large external data set, deselect this option.

Global Scene Options

o Apply Materials from Asset Manager - Replaces imported materials with similar
materials from the Asset Manager. Click the icon to the right to access the Asset
Manager.

e Center in Origin - Places imported geometry in the center of the VRED environment.

e Put onto the Ground - Places imported geometry on the ground plane.



Import Animations - Imports animations contained within the file.

Project Merge Options

Select the elements to import or merge.

Alias

Import Variants - Imports variant data, rather than excluding it.

Import Touch Sensors - Imports touch sensors, rather than excluding them.

Import Sequences - Imports sequences, rather than excluding them.

Import Animations - Imports animations, rather than excluding them.

Import Clips - Imports clips, rather than excluding them.

Import Annotations - Imports annotations, rather than excluding them.

Merge Materials - Compares the materials of both scenes and eliminates duplicates.
Environments - When merging environments, there are four options:

o Use From Scene - Uses the existing environments from the current scene
remain. Environments from the imported file are only added if they directly
reference a material in the common tab of the Material Editor. Added materials,
using the default environment switch from file, use the existing scene
environment default switch.

o Use From File - Adds environments from the file and removes environments
from the existing scene (unless the existing environments directly reference a
material in the common tab of the Material Editor.) Otherwise, all materials use
the new environments.

o Add From File - Adds the environments switch (from the file) as a new switch to
the scene and maintains the default switch. All materials keep their environment
assighment.

NOTE This may result in duplicate environments and switches.
o Merge - Adds the child environments of the default environment switch to the

existing default environment switch. Duplicates are excluded. When merging
projects, viewpoints are preserved.

Use the Alias import options to specify whether to include or exclude items from the imported

file.

Import Template Geometries - This feature is only for Alias wire files. Imports all
template geometry, rather than excluding it.

Import Cameras - This feature is only for Alias wire files. Imports all cameras, rather
than excluding them.



Import Lights - This feature is only for Alias wire files. Imports all lights, rather than

excluding them.
Import Variants - This feature is only for Alias wire files. Imports all variants, rather than

excluding them.
Max Parallel Import Tasks - Sets the maximum number of import tasks. Changing this

value increases memory usage.



Optimizing, Saving, and Publishing a Scene

Before saving, exporting, and publishing a scene, why not optimize your scene. Optimizing a
scene speeds up rendering and lowers memory use.

How to Optimize a Scene

Imported FBX files are automatically scene optimized.

NOTE We highly recommend against loading .ma and .mb file into VRED. Instead, we suggest
the use of .fbx.

1. Inthe Menu Bar, select File > Optimize Scene.

Optimize Scene

This improves the rendering speed and saves much memary,
Optimize Geometries
Optimizes the geometry structure.
Optimize/Share Geometries
Optimizes the geometry structure and tries to share duplicated geometries.
Merge/Optimize/Share Geometries
This is much more agressive and changes the scenegraph structure,
Optimize Options
Optimize Geometries

Cancel

2. Click Optimize Options and select one of these optimization options:

Optimize Geometries: Optimizes the structure of the geometry.
Optimize/Share Geometries: Optimizes the structure of the geometry and tries
to share duplicate geometries.
o Merge/Optimize/Share Geometries: Optimizes by changing the Scene Graph
structure. This has a significant impact on the geometry.
3. Click OK.

For more advanced optimization options, in the Menu Bar, select Scene > Optimize to open the
Optimize dialog.



How to Save a Scene

From the File menu, select the appropriate saving option, then click Save.

e Save or Save As: Saves as you would from other applications, using the supported VRED
file formats:

o VRED Essentials Project Binary - .vpe
o VRED Project Binary - .vpb
o VRED Project File - .vpf

e Save Selected: Saves the current selection to a supported VRED file format.
o Save Package: Saves the project with textures stored in a subfolder, instead of inline.

How to Publish a Scene

From the File menu, select the appropriate saving option, then click Save.

1. Inthe Menu Bar, select File > Publish.
2. Locate and select a file.
3. Click Save.

How to Export Information from a Scene

Export various types of information from a scene, such as geometry, images, sequencer
batches, and variants.

1. Inthe Menu Bar, select File > Export.
2. Select the type of information you want to export, then click Save.

o Scene - Exports the whole scene. These are the supported export formats:

=  VRML Geometry - .vrml .wrl

= Wavefront Geometry - .obj

= VRED Essentials Project Binary - .vpe
= FBX Scene - .fbx

= Maya® ASCIl - .ma

= Maya® Binary - .mb

= Maya® Scene - .ma.mb .wire

= FHS Geometry - .fhs

= PovRay - .pov

= OpenSG ASCIl Geometry - .0sg
= OpenSG Binary Geometry - .osb



=  ProENGINEER Render Geometry - .slp

= Python Script - .py

= Stereolithography Geometry - .stl .stla .stlb
= VRED Project Binary - .vpb

= VRED Project File - .vpf

Selected - Exports the current selection into one of the supported formats.
Switched Geometry - Exports switched geometry data (*.osb).

Cubelmages - Exports the scene to a set of cube images. The export is based
around a center point you create, such as with a standard primitive (which you
hide using the Scene Graph). Cubelmages render settings can be set in Edit >
Preferences > Export.

Render Jobs - Exports jobs from the Render module to the current scene (XML
Render Queue Description .xml).

Snapshot - Exports a snapshot of the Viewport to the snapshot folder specified
in Preferences.

Sequences - Places all sequences set in the Sequencer module into a separate
xml file.

Variants - Places all variants and variants sets into a separate xml file.



VR and VR Setup



VR Requirements

See a list of the VR requirements and supported devices.

If you meet the VRED system requirements, your machine could be all set for VR. However,
please check the Video Card/GPU Requirements section below, as the requirements that are
called out there are to aid with a comfortable VR experience.

Since your safety, as well as your comfort, is important to us, please look over the VR Safety
section. Another important link, if collaborating with multiple participants using HMDs in the
same real-world location, is Setting up a VR Room.

VR Safety

Always follow the health and safety (including any regulatory information) and operating
directions from the device manufacturer. To help prevent injury only use VRED VR with the
health and safety guidance and operating directions included with your device enabled: Oculus
Guardian and Vive Chaperone.

Stop use if you experience any discomfort or health reactions.

For customers utilizing the same tracked space for more than one (1) VR participants in
collaboration sessions, the virtual room (VR Room) in Autodesk software, as well as the VR
device's roomscale tracked space, must be correctly setup, to enable area precision and syncing
of tracking to display safety mechanisms. These safety mechanisms (currently unavailable in
Raytracing) provide guidance to help prevent collisions between participants operating inside
the same roomscale tracked space. Participants in collaboration sessions should maintain
general awareness of other participants and always use care (i.e., avoid rapid or unexpected
movements). Collaboration sessions should only be run while under the supervision of another
person who is able to warn of hazards during a session.

Video Card/GPU Requirements

High performance is critical to a pleasant VR experience and is essential to reduce any
discomfort. It is important to use an NVIDIA or AMD VR ready graphics card, with the amount of
graphics power increased to meet your content demands.


https://knowledge.autodesk.com/support/vred-products/troubleshooting/caas/sfdcarticles/sfdcarticles/System-requirements-for-Autodesk-VRED-products.html
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_Collaboration_Setting_Up_a_VR_Room_html

Supported VR Devices

VRED supports the VR devices listed below.

e Oculus Rift and Touch Controllers*

e HTC Vive and HTC Vive Controllers*

e StarVR and HTC Vive Controllers

e VRHero/VRgineers XTAL and HTC Vive Controllers
e WinMR Controllers

* VRED currently only supports the use of HTC Vive or Oculus Rift (via OpenVR) when in a VR
room during a collaboration session. See Tracking System Precision for more details.



http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Setting-Up-a-VR-Room#tracking-system-precision

Using Controllers

Get information on using controllers in a VRED collaboration session. Since not all controllers
have buttons in the same location, when in VR, there is a controller mode with displayed
tooltips. Use the tooltips to locate tools.

NOTE For entering a collaboration session, two controllers are required.

For a list of supported VR devices, see VR Requirements.

What Tools Do the Controllers Have?

For the location of these tools, please refer to these images:

HTC Vive, StarVR, and VRHero/VRgineers XTAL

Tools Menu
Teleport
Tooltips
Pointer

PwnNpE

Oculus Rift

1. Tools Menu
2. Teleport

3. Tooltips

4, Pointer



http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VR-Requirements#supported-vr-devices

WinMR

Tools Menu
Teleport
Tooltips
Pointer

PwnNpE

@ Tools Menu - Press this button to display the Tools Menu or hide it. See Tools Menu for
more information.

@ Teleport - Use to teleport yourself to assorted places in a scene by touching the controller
pad to cast a teleport arc, then pressing the pad to teleport. Teleport to various locations in the
scene, into a car, or onto a car. See Teleporting for more information.

@ Tooltips - Press this button to turn the displayed controller tooltips on or off.

@ Pointer - Press this to activate a beam and use it to point and indicate areas of interest.

Custom Controls

Use the following Python functions to switch the mapped interaction of the trigger and
touchpad/thumbstick.

In vrImmersivelnteractionService, USe setControlMode (ControlMode)
For ControlMode, YOU Can use TriggerPointer OF ButtonPointer.

For example, for the Vive controller, if you wanted the touchpad/thumbstick to be mapped to
the pointer and the trigger to be teleport, you would use:

setControlMode (ButtonPointer) and setControlMode (TriggerTeleport).


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_VR_and_VR_Setup_Tools_Menu_html
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_VR_and_VR_Setup_Teleporting_html

Using the HTC Vive with VRED

The HTC Vive hardware uses the OpenVR HMD mode, which uses SteamVR. For an explanation
of the coordinate systems, see the Activating OpenVR HMD section below.

Tools Menu
Teleport
Tooltips
Pointer

PwnNpE

Using the OpenVR HMD Mode

IMPORTANT You must install the SteamVR software. If you haven't installed it, go to
https://store.steampowered.com/steamvr and click Install Steam. Once installed, click the VR
button, at the top of the screen, to install SteamVR.

How to Activate OpenVR
Do the following to activate OpenVR:
1. Load ascene.
2. Select View > Display > OpenVR HMD. If SteamVR is not running yet, wait a moment, as
it will start automatically.
Eye Separation
Use the hardware slider on the Vive headset to set the distance between your eyes. This value

can be overwritten in VRED by selecting Visualization > Stereo > Stereo Settings > Eye
Separation.


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Using-the-HTC-Vive-with-VRED#how-to-activate-openvr
https://store.steampowered.com/steamvr

Controllers and Vive Trackers

When a Vive controller is detected, a hand is rendered at its tracked pose. See Hands in VR.
When a Vive tracker is detected, a simple static geometric representation is rendered at its
tracked pose.

Use a Python script to add behavior to controllers and trackers, for example, to react to button
clicks or movement of the tracked device.

See example file openVRExample.vpb and https://knowledge.autodesk.com/support/vred-
products/learn-explore/caas/simplecontent/content/adding-interaction-for-vr.html

How to Start the VR Experience at a Certain Point in a Scene

If you need to start the VR experience at a certain point in your scene, such as 1 meter in front
of an object, do the following:

1.

2.
3.

Create a viewpoint (Scene > Camera Editor, right-click and select Create > Viewpoint) on
the floor of the scene, where you want to stand in VR.

NOTE See Viewpoints for how to create this viewpoint.

Activate OpenVR (see above).
Activate the pre-defined viewpoint.

For more of a detailed explanation on the coordinate systems, see the next section,
Camera.

Tracking Origin Type

The only difference between the Room Scale and Seated mode is the assumed tracking origin.
Tracking values are reported relative to this origin.

Room Scale (Default) - The Room Scale assumed tracking origin is in the center of the
play area on the floor. Tracking values are relative to that central position. The play area
is configured in SteamVR.

Seated - The Seated tracking origin is at the user's head. Tracking values are relative to a
Seated Zero Pose (the preferred sitting position), which the user has setup. This mode is
probably only suitable for scenarios where you don't need actual correspondence
between the real and virtual world.

NOTE To enable with the Seated mode using Python commands, see Seated Mode.


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_VR_and_VR_Setup_Hands_in_VR_html
https://knowledge.autodesk.com/support/vred-products/learn-explore/caas/simplecontent/content/adding-interaction-for-vr.html
https://knowledge.autodesk.com/support/vred-products/learn-explore/caas/simplecontent/content/adding-interaction-for-vr.html
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Using-the-HTC-Vive-with-VRED#viewpoints
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Using-the-HTC-Vive-with-VRED#how-to-activate-openvr
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_VR_and_VR_Setup_Using_Python_for_VR_Python_for_HTC_Vive_html

Camera

The VRED default scene setup is Z-up. In Open VR mode, VRED uses Room Scale tracking per
default. In the following, we assume the scene is set to Z-up and you are using the Room Scale
tracking mode.

Camera Transformation and Tracking Space

The transformation (translation and rotation) of the VRED active camera defines the
origin/location of the tracking space of a scene and how it is oriented.

e The camera position represents the preferred standing point (~center) in the play area
on the floor. The default camera position in VR is (0, 0, 0).

e The camera's Z-value position represents the floor height. The default camera height in
VR is 0.

e The camera viewing direction represents the preferred forward-facing direction. The
default camera orientation in VR is positive Y-axis in VRED's world coordinate system.

The preferred forward-facing direction is the direction in which the user prefers to look
in the real world, while wearing the HMD (head-mounted display). It is setup in
SteamVR, when installing the tracking system.

¢ The camera up-vector should always be set to (0, 0, 1). This is the Z-axis in VRED's world
coordinate system.

The VRED SteamVR tracking values for the HMD are applied on top of the camera
transformation.

Each time the OpenVR HMD mode is activated, the active camera in the VRED scene is set to
world position (0, 0, 0) and looks along the positive Y-axis. After deactivating OpenVR again, the
camera is reset to its previous position/orientation.

In these images, you will see a simple example setup from the outside:
¢ This image shows how the VRED camera sits on the floor in the origin (without HMD

tracking values), and where the camera is located when the tracking values are applied
(shown in orange):



In this image, the VRED camera has been moved -1000 units along the X axis. Therefore,
the camera with tracking applied is also moved 1000 units:

Camars with HUD iresking innsiormation




Why Not to Use a Mouse to Navigate

Navigating with a mouse in the Render Window changes the transformation of the active
camera. It is possible to transform the active camera while VR is running, but this could result in
the camera no longer sitting at floor level or being rotated incorrectly. This is why navigation
with a mouse, while in VR, is not recommended.

Floor Level and Initial Position (Room Scale Mode)

In Room Scale mode, a camera's Z-translation value defines the floor level. This means the Z-
value in the scene corresponds to the physical floor in the tracked space. Therefore, if the floor
in your scene is NOT at Z = 0, adjust the camera's Z-value, accordingly.

NOTE Alternatively, you can leave the camera at (0, 0, 0) and use the Python function
setOpenVRTrackingOrigin (Pnt3f (x,vy,2z)).

Example: Floor Level for Automotive _Genesis.vpb

In the scene below, the scene origin (0, 0, 0) is at the center of the front axle, so the floor level
isnotsetatZ=0, butZ=-337.




¢ Finding the Z-value of the Ground Plane - To find the Z-value of the ground plane, select
the ShadowPlane node in the Scene Graph, right-click and select Information... from the
menu. In the Node Information dialog, look at the 3rd value of Bounding box center,
which is the world Z-value (the ground plane).

m Mode Information

If this method does not work for the specific geometry in your scene, create a
temporary point to point measurement, using the Measurement module.

How to Create a Point to Point Measurement

1. From the menu bar, select Interaction > Measurement.
2. Right-click within the top section of the Measurement module and select Add Point to

Point Measurement.
3. Shift-pick two points along the floor, then in the Properties section, look at the Z-value

for one of the picked points.
How to Set Floor Level by Changing Camera Translation

To set the floor level by changing camera translation, you will need to activate OpenVR. This
automatically sets the camera translation to (0, 0, 0). From there, use one of several methods
to get the camera set to floor level and change the translation.

1. Activate OpenVR.
2. Change the camera translation to (0, 0, -337). You can do this in the Camera Editor

(Scene > Camera Editor).


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Using-the-HTC-Vive-with-VRED#how-to-activate-openvr

3. If your camera node is transformed by any parent transformation node in the Scene
Graph, use the Transform Editor. In its Translation section, change Coordinate System to
World to ensure the translation is using world coordinates.

4. After setting the correct camera position, create a new viewpoint.

TIP To use these values in the future, store them in a viewpoint, which can be activated
once you are in OpenVR. Activate the viewpoint either with the Camera Editor or
Python. For the Python function to activate the viewpoint, see Shortcuts for Activating
OpenVR and the Viewpoint.

Viewpoints

Viewpoints are created within the Camera Editor and are the stored parameters for a camera.
When you transform a camera, it defines the location of the scene's tracking space and how it is
oriented. This means for VR, you cannot re-use existing viewpoint setups in normal Desktop
Viewing mode, but must create special VR viewpoints.

How to Create a Viewpoint
When setting up the transformation for a viewpoint, it is easier to view an actual camera with a

secondary camera from the outside (View > Show Cameras). Once this is done, move the
displayed camera to the desired position, using the Transform manipulator in the scene.

To create a viewpoint from the "floor" camera, first activate the "floor" camera, create the
viewpoint, then activate the other camera again to setup the next viewpoint in a similar
fashion.


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Python-for-HTC-Vive#shortcuts-for-activating-openvr-and-the-viewpoint
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NOTE You need to activate the camera before creating the viewpoint because a new viewpoint
is always created from the active camera's transformations.

e Translation - The camera translation must be on the floor.

e Rotation - The camera viewing direction is the preferred forward-facing direction and
the up-vector must be 0, 0, 1 (VRED world z-axis). To check it, select Scene > Camera
Editor > Advanced tab > From/At/Up.

e Activation - For instant teleportation, activate the viewpoint without animation. The
viewpoint animation in VRED has an acceleration at the beginning and end, which is
likely to cause discomfort in VR. Therefore, deactivate animation in the Camera Editor
settings by selecting Scene > Camera Editor > Camera Settings > Animation.

Vive: How to Check Tracking Calibration

To check whether the calibration of your Vive is correct, so the measurements in the virtual
scene correspond 1:1 to the real world, do the following:

1. Create a 1x1 meter box in VRED.

In VR, place the controllers so the Menu button is perfectly on the edge of the box.

3. Measure the distance between these buttons in the real world. If this does not match,
you probably need to recalibrate your Vive setup.

N



Using the Oculus Rift with VRED

The Oculus Rift hardware can be used with either of these VR display modes, which can be
found at View > Display:

e Oculus Rift, which uses the Oculus Rift SDK directly.
¢ OpenVR HMD, which goes through SteamVR.

1. Tools Menu
2. Teleport
3. Tooltips
4. Pointer

Since the following information is the same for the HTC Vive, see the links below:

e Floor Level and Initial Position (Room Scale Mode)
e How to Set Floor Level by Changing Camera Translation
e Viewpoints and Creating a Viewpoint

Using the Oculus Rift Mode

IMPORTANT Before continuing, you will need a NVIDIA Quadro graphics card or better. Next,
the Oculus software must be installed, and Oculus hardware set up.

How to Activate the Oculus Rift
Once you have followed the instructions above, do the following to activate the Oculus Rift:

1. Load asceneinto VRED.
2. From the menu bar, select View > Display > Oculus Rift to activate the device.

Eye Separation
Use the hardware slider on the Oculus headset to set the distance between your eyes. This

value can be overwritten in VRED by selecting Visualization > Stereo > Stereo Settings > Eye
Separation.
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Controllers

When a controller is detected, a hand is rendered at its tracked pose. See Hands in VR for more
information. You can use the Python function vroculusTouchController for Oculus Rift
controllers. Load the example file (File > Open Examples > OculusTouchExample.vpb), then
select Edit > Script Editor to see an example of this in use.

How to Start the VR Experience at a Certain Point in a Scene

If you need to start the VR experience at a certain point in your scene, such as 1 meter in front
of an object, do the following:

1. Create aviewpoint (Scene > Camera Editor, right-click and select Create > Viewpoint) on
the floor of the scene, where you want to stand in VR.

NOTE See Viewpoints for how to create this viewpoint.

2. Activate Oculus Rift.
3. Activate the pre-defined viewpoint.

For more of a detailed explanation on the coordinate systems, see the next section,
Camera.

Tracking Origin Type

The default tracking type for the Oculus Rift is Seated mode, which is eye level. To change the
tracking origin type to Room Scale, use a Python function found in Python for Oculus Rift.

For information on Tracking values, see the Oculus Developer documentation.

For navigation, viewpoints, and matching virtual and real-world floor level, you will need to use
some Python functions. See Enabling Standing Mode.

Camera Transformation and Tracking Space

Camera placement is the first thing you should set. The transformation (translation and
rotation) of the VRED active camera defines the origin/location of the scene's tracking space
and how it is oriented. Ideally, you should start with the scene set to Z-up. Next, you need to
determine whether the camera is positioned at eye level/Seated mode (the default) or floor
level/Standing mode.
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Seated mode (Oculus Rift's Eye Level)

By default, VRED's Oculus Rift mode starts up in Seated mode and reports tracking values
relative to any calibrated default headset pose. For example, sitting at the desk with the
headset on.

The VRED camera should be positioned approximately where the user's eyes will be in the
scene, since this is not automatically done in VRED. After activating Oculus Rift display mode,
the position and orientation of the current active camera is the same as it was in Desktop
mode, which is likely not suitable for VR.

There are always two things that will impact the final view in the headset:

e HMD calibration (setup of tracking space)
e VRED camera position and orientation

Headset (HMD) calibration

For example, the headset was on the desk pointing in one direction when turned on. Now, on
your head, your eye level has changed and so has the direction you are looking.

NOTE To recalibrate the tracking origin, use the Python function
resetOculusRiftOrientation () in VRED. In Seated mode, resetOculusRiftOrientation ()
resets the tracking origin to where the headset currently is. It also sets the preferred looking
direction to where the headset is currently looking (yaw angle).

VRED Camera

Should be positioned approximately where the user's eyes will be in the scene, since this is not
automatically done in VRED. The camera up-vector should always set to 0, 0, 1 (Z-axis in VRED's
world coordinate system).

Standing mode (Oculus Rift's Floor Level)

Standing mode is also known as Room Scale. It reports tracking values relative to a position on
the floor that was set up during the initial calibration. Standing mode is defined as follows:

e The VRED camera should be positioned approximately at floor level in the scene. If the
VRED camera is looking at the front of a car, you will look at the front of the car in VR,
when you are looking with your headset toward the sensors. This is the preferred
forward-facing direction (looking towards the sensors).

There are always two things that will impact the final view in the headset:



o VRED camera position and orientation
o HMD calibration (setup of tracking space)

NOTE The calibration tracking origin can be changed by using the Python function
resetOculusRiftOrientation () in VRED. In Standing mode,
resetOculusRiftOrientation () sets the tracking origin to the position on the floor
below the headset. It also sets the preferred looking direction to where the headset is
currently looking (yaw angle).

¢ The camera up-vector must always be set to 0, 0, 1 (Z-axis in VRED's world coordinate
system).

Using the OpenVR HMD Mode

IMPORTANT You must install the SteamVR software. If you haven't installed it, go to
https://store.steampowered.com/steamvr and click Install Steam. Once installed, click the VR
button at the top of the screen to install SteamVR.

Since the following information is the same for the HTC Vive, see the links below:

e Tracking Origin Type
e Camera Transformation and Tracking Space
e How to Start the VR Experience at a Certain Point in a Scene

How to Activate OpenVR
Do the following to activate OpenVR:

1. Load ascene.
2. To activate, select View > Display > OpenVR HMD. If SteamVR is not running yet, wait a
moment, as it will start automatically.

Why NOT to Use a Mouse to Navigate

Navigating with a mouse in the Viewport changes the transformation of the active camera. It is
possible to transform the active camera while VR is running, but this could result in the camera
no longer sitting at floor level or being rotated incorrectly. This is why navigation with a mouse,
while in VR, is not recommended.
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Using the StarVR

The StarVR hardware uses the StarVR HMD mode, which goes through SteamVR.

NOTE Though the StarVR HMD can be used with the Collaboration module, it is not supported
for the VR Room feature.

Tools Menu
Teleport
Tooltips
Pointer

PwnNnpE

Using the StarVR HMD Mode

IMPORTANT Before continuing, you will need a NVIDIA Quadro graphics card or better. Next,
the StarVR software must be installed and StarVR hardware set up.

How to Activate the StarVR
Once you have followed the instructions above, do the following to activate the StarVR:

1. Load asceneinto VRED.
2. From the menu bar, select View > Display > StarVR HMD to activate the device.

Controllers

The StarVR uses HTC Vive Controllers.

How to Start the VR Experience at a Certain Point in a Scene

If you need to start the VR experience at a certain point in your scene, such as 1 meter in front
of an object, do the following:


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_Collaboration_About_the_Collaboration_Module_html
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Setting-Up-a-VR-Room#tracking-system-precision

1. Create a viewpoint (Scene > Camera Editor, right-click and select Create > Viewpoint) on
the floor of the scene, where you want to stand in VR.

NOTE See Viewpoints for how to create this viewpoint.

2. Activate StarVR.
3. Activate the pre-defined viewpoint.

For more of a detailed explanation on the coordinate systems, see the next section,
Camera.
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Using the WinMR

The Windows Mixed Reality (WinMR) hardware uses the OpenVR HMD mode, which goes
through SteamVR.

NOTE Though the WinMR HMD can be used with the Collaboration module, based on test
results, we feel using the WinMR HMD should be avoided for VR room scenarios.

/

® 1.Tools Menu
2.Teleport
3.Tooltips
4,Pointer

Using the OpenVR HMD Mode

IMPORTANT You must install the SteamVR software. If you haven't installed it, go to
https://store.steampowered.com/steamvr and click Install Steam. Once installed, click the VR
button, at the top of the screen, to install SteamVR.

How to Activate OpenVR
Do the following to activate OpenVR:
1. Load ascene.
2. Select View > Display > OpenVR HMD. If SteamVR is not running yet, wait a moment, as
it will start automatically.

Controllers

The WinMR uses the WinMR controllers.
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How to Start the VR Experience at a Certain Point in a Scene

If you need to start the VR experience at a certain point in your scene, such as 1 meter in front
of an object, do the following:

1. Create a viewpoint (Scene > Camera Editor, right-click and select Create > Viewpoint) on
the floor of the scene, where you want to stand in VR.

NOTE See Viewpoints for how to create this viewpoint.

2. Activate OpenVR.
3. Activate the pre-defined viewpoint.

For more of a detailed explanation on the coordinate systems, see the next section,
Camera.
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Using the Varjo

The Varjo hardware uses the Varjo HMD mode, which goes through SteamVR.

Tools Menu
Teleport
Tooltips
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Using the Varjo HMD Mode

IMPORTANT Before continuing, you will need a NVIDIA Quadro graphics card or better. Next,
the Varjo software must be installed and Varjo hardware set up.

How to Activate the Varjo
Once you have followed the instructions above, do the following to activate the Varjo:

1. Load asceneinto VRED.
2. From the menu bar, select View > Display > Varjo HMD to activate the device.

Controllers
The Varjo uses HTC Vive Controllers.
How to Start the VR Experience at a Certain Point in a Scene

If you need to start the VR experience at a certain point in your scene, such as 1 meter in front
of an object, do the following:

1. Create a viewpoint (Scene > Camera Editor, right-click and select Create > Viewpoint) on
the floor of the scene, where you want to stand in VR.



NOTE See Viewpoints for how to create this viewpoint.

2. Activate Varjo.
3. Activate the pre-defined viewpoint.

For more of a detailed explanation on the coordinate systems, see the next section,
Camera.
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Using the VRHero/VRgineers XTAL

The VRHero/VRgineers XTAL hardware uses the VRHero/XTAL HMD mode, which goes through
SteamVR.

NOTE Though the VRHero and VRgineers XTAL HMDs can be used with the Collaboration
module, they are not supported for the VR Room feature.

Tools Menu
Teleport
Tooltips
Pointer
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Using the VRHero/XTAL HMD Mode

IMPORTANT Before continuing, you will need a NVIDIA Quadro graphics card or better. Next,
the VRHero/XTAL software must be installed and VRHero/XTAL hardware set up.

How to Activate the VRHero/XTAL
Once you have followed the instructions above, do the following to activate the VRHero/XTAL:

1. Load asceneinto VRED.
2. From the menu bar, select View > Display > VRHero/XTAL HMD.

Controllers
The VRHero and VRgineers XTAL use HTC Vive Controllers.
How to Start the VR Experience at a Certain Point in a Scene

If you need to start the VR experience at a certain point in your scene, such as 1 meter in front
of an object, do the following:
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1. Create a viewpoint (Scene > Camera Editor, right-click and select Create > Viewpoint) on
the floor of the scene, where you want to stand in VR.

NOTE See Viewpoints for how to create this viewpoint.

2. Activate VRHero/XTAL.

3. Activate the pre-defined viewpoint.

For more of a detailed explanation on the coordinate systems, see the next section,
Camera.
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Using the VRED Presenter for VR

How to set up your HMD in VRED Presenter

VRED Presenter has no GUI, such as menus, so how do you activate your HMD (head mounted
display) and display your scene in virtual reality? To do this requires some scripting.

NOTE For further information on other ways to use the VRED Presenter, click here.

You will need to activate an HMD, such as an HTC Vive or Oculus Rift. There are two ways to do
this:

e Use a special command line parameter:

For HTC Vive:

-postpython "setDisplayMode (VR\ DISPLAY\ OPEN VR)"

NOTE This does the same as selecting View > Display > OpenVR HMD in VRED
Professional or VRED Design (since 2019).

For Oculus Rift:

-postpython "setDisplayMode (VR\ DISPLAY\ OCULUS RIFT)"

NOTE This does the same as selecting View > Display > Oculus Rift in VRED Professional
or VRED Design (since 2019).

e Use an embedded script. The person who created the scene would save the scene with
a special Python function in the .vpb file. See the following section for more
information.

Using a Special Command Line Parameter

Use a special command line parameter to prepare a scene to open in VRED Presenter and
activate an HMD to view the scene in VR. The advantage of the -postpython command line
option is you don't need to modify the existing .vpb file. You can use it with any existing .vpb
file.

Enter the following in the command line:

VREDPresenter.exe c:/vred/scene.vpb -postpython
"setDisplayMode (VR_DISPLAY OPEN VR)"
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NOTE This does the same as selecting View > Display > OpenVR HMD in VRED Professional or
VRED Design (since 2019).

VREDPresenter.exe c:/vred/scene.vpb -postpython
"setDisplayMode (VR_DISPLAY OCULUS RIFT)"

NOTE This does the same as selecting View > Display > Oculus Rift in VRED Professional or VRED
Design (since 2019).

Using an Embedded Script

The embedded script makes doing complex things much easier than script coding via the
command line. Often for VR presentations, there is already a script in the file for the
controllers, since that is the only way to connect custom functionality to the controller buttons.

Use the Script Editor (Edit > Script Editor) for entering the embedded script. By default, the
editor is empty. When you enter a Python function in it, it is saved within the .vpb file. When
the .vpb file is loaded, the script is executed. See To Create, Edit, and Use Scripts for more
information on using scripts.

NOTE The automatic execution of the script can be disabled in the Preferences (Edit >
Preferences > FilelO > OSB/VPB > Execute Embedded Script).

How to Embed a Script
This section is for someone using VRED Professional. They will embed a script into their scene.

NOTE The automatic execution of the script can be disabled in the Preferences (Edit >
Preferences > FilelO > OSB/VPB > Execute Embedded Script).

1. With the scene open, select Edit > Script Editor to open the Script Editor.
2. Enter the following script to create shortcuts for turning VR on and off.

def enableVR() :

setDisplayMode (VR_DISPLAY OPEN_ VR)
def disableVR():

setDisplayMode (VR _DISPLAY STANDARD)

keyV = vrKey (Key V)

keyV.connect (enableVR)

keyS = vrKey (Key S)
keyS.connect (disableVR)
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Script Editor

def en

def sa

3. Save the .vpb file. Now, when anyone opens this file, they can press the V key to enable
VR and the S key to return to standard desktop mode.

How to Use an Embedded Script

Anyone opening a .vpb file containing an embedded script can press the key defined in the
script to enable and disable things.

NOTE In VRED Presenter, there is no Script Editor or way to see if there is an embedded script
within the file. This means that the creator of the file will need to inform you of any shortcuts

they've added.

1. Dragthe .vpb file into VRED Presenter.
2. Use the shortcuts. As stated in the example code, press the V key to enable VR and the S

key to return to standard desktop mode.



Using Python for VR

The VRED Python functions to use for VR

NOTE For Python functions specific to your HMD, see Python for HTC Vive or Python for Oculus
Rift.

For a comprehensive list of Python functions and descriptions, select Help > Python
Documentation. Here is a list of some VR-specific Python functions:

- vrOculusTouchController.vrOculusTouchController
- vrOpenVR.vrOpenVRController

- vrOpenVR.vrOpenVRFrameTimings

- getOpenVRFrameTimings

- getOpenVRTrackingOrigin

- getOpenVRTrackingOriginType

- resetOculusRiftOrientation

- resetOpenVRHMDPose

- setNodeInteractableInVR

- setOculusRiftHmdCaps

- setOculusRiftTracking

- setOculusRiftTrackingOrigin

- setOculusRiftTrackingOriginType
- setOpenVRControllerTracking

- setOpenVRHMDForcelInterleavedReprojection
- setOpenVRHMDMirrorTextureView

- setOpenVRHMDTracking

- setOpenVRHMDUseHiddenAreaMesh

- setOpenVRTracking

- setOpenVRTrackingOrigin

- setOpenVRTrackingOriginType

- setOpenVRControllerTracking

- setNodelInteractableInVR

- setOculusRiftHmdCaps

- setOculusRiftTracking

- setOculusRiftTrackingOrigin

- setOculusRiftTrackingOriginType
- showOculusRiftPerformanceHUD

- vrOpenVR

- vrOculusTouchController

- getOculusRiftTrackingOrigin

- getOculusRiftTrackingOriginType
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Python for HTC Vive

Get Python functions specific to use of the HTC Vive with VRED

With the HTC Vive there is only one display mode option, OpenVR HMD.

Floor Level and Initial Position (Standing/Room Scale Mode)

In Standing or Room Scale mode, a camera's Z-translation value defines the floor level. This
means the Z-value in the scene corresponds to the physical floor in the tracked space.

Since how to set the camera in VRED, such that the virtual floor in the scene and the real floor
match, is the same for the HTC Vive, see How to Set Floor Level by Changing Camera
Translation.

Another possibility is to use the Python function setOpenvRTrackingOrigin (Pnt3f (x,y, z))
to adjust tracking values, if the floor in your scene is NOT at Z = 0.

In this image, the tracking values are modified with the setopenVRTrackingOrigin Python
function:
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How to Set Floor Level
If you want to set the floor level using a Python function, here's an example:

1. Load the Automotive_Genesis example (File > Open Examples, find
Automotive_Genesis, and click Open).

2. Inthe Terminal dialog (View > Terminal), enter
setOpenVRTrackingOrigin (Pnt3£ (0.0, 337.0, 0.0))

3. Press the Enter key.

4. Activate OpenVR.

The Python function setOpenvVRTrackingOrigin specifies an offset vector. This is subtracted
from OpenVR's positional tracking values. This function can be executed before OpenVR is
activated or while OpenVR is running. Note that the function expects the position to be in a
special coordinate system.

If the tracking origin in the VRED scene should be at pos = (x\ scene, y\ scene, z scene),
call the Python function setOpenVRTrackingOrigin (Pnt3f (-x\ scene, -z\ scene,

y_scene)).

Shortcuts for Activating OpenVR and the Viewpoint

Activate the viewpoint after enabling the OpenVR HMD display mode. Paste the following
Python function into the Terminal to create a shortcut that will activate OpenVR or Script Editor
and set a viewpoint named VR\ initial\ view. For information on how to setup viewpoints
for VR, see Viewpoints.

def activateOpenVR () :
setDisplayMode (VR_DISPLAY OPEN VR)
jumpViewPoint ('VR initial view')

keyA = vrKey (Key A)
keyA.connect (activateOpenVR)
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Terminal

root: def

keya.connect{activateOpenVR)

root:

Now, whenever you press the A key, VRED will go into OpenVR mode and activate the
viewpoint.

NOTE Scripts executed in the Terminal are not saved in the scene file. To save this scripted
shortcut in your scene for future use, enter the Python code into the Script Editor. The script
will be saved within the vpb file, next time you save the scene.

How to Find the Current HMD Position

If you want to query the current absolute position of the tracked HMD in the VRED scene, use:
matrix = getActiveCameraNode () .getWorldTransform()

The position is:

x=matrix[3], y=matrix[7], z=matrix[1l1]

The function, getWorldTransform(), includes the tracking transformation when used with the
active camera node.

Seated Mode

You can enable Seated mode, using the following Python function, with mode 0 = seated and
mode 1 = standing/room scale:

setOpenVRTrackingOriginType (0)

NOTE Default mode is room scale.



When enabling the seated tracking origin type, the tracking origin is no longer the center of the
play area, but at the head position of the player. That means, the VRED camera should be
positioned where the head of the user should be in the VR scene.

A certain pose, defined by the user during setup, is assumed as the default head pose or Seated
Zero Pose. Tracking values are delivered relative to that pose. The Seated Zero Pose can be
reset while OpenVR is running in VRED, using the Python function resetOpenVRHMDPose ().

IMPORTANT VRED resets the zero pose each time OpenVR mode is enabled.

Here are the steps for setting up Seated mode with OpenVR. The correct order is very is
important!

1. Activate OpenVR.

Open the Terminal, enter setOpenVRTrackingOriginType (0) to activate Seated mode.

3. (Optional) To reset Seated Zero Pose, enter resetOpenVRHMDPose () in the Terminal. It
is already reset upon activation of OpenVR; however, if the user did not wear the HMD
in the correct position at that time, resetting is necessary.

4. Position the camera in scene where the head of the user should be, for example, by
activating a suitable viewpoint in the Camera Editor.

N



Python for Oculus Rift

Get Python functions specific to use of the Oculus Rift with VRED

You can use either the Oculus Rift or OpenVR HMD display mode with the Oculus Rift. For
Oculus Rift Mode, see the information below.

Oculus Rift Mode

The information below covers only the Oculus Rift display mode. For OpenVR, see Python for
HTC Vive.

Standing Mode

If you are using the Oculus Rift HMD with the OpenVR HMD display mode, Standing mode is the
default, so it won't need to be enabled. However, if you selected the Oculus Rift display mode,
it is NOT the default, so you will need to enable Standing mode.

How to Enable Standing Mode in Oculus Rift Mode (Oculus Rift's Floor Level)

When the Oculus Rift is activated, it starts up with you in Seated mode. To enable Standing
mode, which is recommended for room-scale scenarios and when the user stands, do the
following:

1. Ensure Oculus Rift mode is activated (View > Display > Oculus Rift).

2. Inthe menu bar, select View > Terminal, then paste this Python function
setOculusRiftTrackingOriginType (1).

3. Put the headset back on, stand, and notice how the viewpoint has changed.

4. Activate a camera viewpoint that puts the camera on the floor of the scene at a location
where you want to be.

With Python, activate a viewpoint with jumpviewPoint ('Floor"), if your viewpoint is
named Floor.

Alternatively, directly set the transformation of the active camera with setFromatUp.

The default values for from, at, and up can be set like this: setFromatUp (-1, 0.0,
0.0, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0, 1.0)
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Tracking Origin Type in Oculus Rift Mode

The default tracking type for the Oculus Rift is Seated mode, which is eye level. In Seated mode,
the VRED camera should be positioned where the head of the user should be in the VR scene.
This can be changed to Room Scale with a Python function.

e To set the tracking system origin at eye level (Seated mode), the tracking origin type
must be set to 0 in VRED. Use setOculusRiftTrackingOriginType (0).

CAUTION This resets the tracking origin to the current HMD pose (position and yaw
orientation).

Use resetOculusRiftOrientation () to reset the view, while wearing the headset in
your preferred position.

e To set the tracking system origin at floor height (Standing mode/Room Scale), use
setOculusRiftTrackingOriginType (1).

CAUTION This resets the tracking origin to the position on the floor below the HMD and
changes the yaw orientation component of the tracking origin to the current yaw of the
HMD.

In Standing mode, you can also use resetOculusRiftOrientation () to recalibrate the
tracking origin.

For information on Tracking values, see the Oculus Developer documentation.

How to Move in the Scene or Set Position

To move to a desired position in the scene, we recommend setting the active camera
translation (see Camera Transformation). Alternatively, use the Python function
setOculusRiftTrackingOrigin(...).

When changing the camera translation, leave the tracking origin at (0, 0, 0). This makes it easier
to setup and no conversion of values is needed. You can do this through the Ul, with Python, or
with viewpoints. The preferred viewing direction (yaw) can also be defined this way.

How to Set Floor Level in Oculus Rift Mode

In Oculus Rift mode, you can adjust the tracking values using setOculusRiftTrackingOrigin.
This works the same as the equivalent OpenVR function.
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NOTE For setting floor level in OpenVR mode, see How to Set Floor Level from Python for HTC
Vive.

NOTE In OpenVR mode, since the following information is the same for the HTC Vive, see the
links below:

e Seated Mode
e How to Find the Current HMD Position
e Shortcuts for Activating OpenVR and the Viewpoint

Shortcuts for Activating Oculus Rift Mode and a Viewpoint

Paste the following Python function into the Terminal to create a shortcut that will activate
Oculus Rift and set the viewpoint.

def activateOculus() :
setDisplayMode (VR _DISPLAY OCULUS RIFT)

jumpViewPoint ('VR initial view')

keyA = vrKey (Key A)

keyA.connect (activateOculus)

Now, whenever you press the A key, it will activate Oculus mode and set the viewpoint.
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Hands in VR

Hands have been added to VRED to introduce gestures in VR. They provide a more immersive
experience for VIVE and Oculus users by delivering a more natural feel when interacting in a 3D
scene. The X-Ray material was added to further improve the experience. See X-Ray Material for
more information.

VRED comes with one set of standard hands, which support joints/bones with pre-skinned
vertices for hand representation. This makes for a smoother transition between hand poses.
Gestures are driven by an HMD-specific controller setup.

When activating the Oculus Rift or OpenVR mode, one hand appears per tracked controller. You
can use it to interact with WebEngines and touch sensors in the scene. Only the index finger
can be used for interaction. When the finger touches interactable geometry, a left mouse
press/move/release is emulated for WebEngines and touch sensors on that geometry.

When using a script with vropenvRController, the hands will disappear automatically. You
can enable them again with controller.setVisualizationMode (Visualization Hand).

For example scenes with touch sensors and WebEngines to interact with:

e When working in OpenVR and in Oculus Rift mode:
o VR-hands-touchsensor.vpb - Touch the car shape with the index finger to toggle
the material (touch sensor on car shape).
o VR-hands-touchsensor-2.vpb - Touch the car shape with the index finger to
show 3 spheres, which can be touched to change the material (touch sensors on
car shape and on spheres).
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o VR-hands-webengine.vpb - Touch the calculator buttons with the index finger.
The calculator material is connected to a web engine. Touching the web engine
geometry with the index finger triggers a mouse events on the web site.

e When working in OpenVR:

o VR-hands-webengine-buttonVibration-openvr.vpb - It is the same as VR-hands-
webengine.vpb , however, there is controller vibration triggered by the website.
The calculator web engine has javascript code that sends a
requestVibration () python command to the VRED Weblnterface, when a
button on the web site is hit. This triggers haptic feedback (vibrations) on the
connected controller device.

How to Make Nodes Interactable

Nodes in the scene are not interactable, by default. All nodes you want to interact with need to
be made "interactable" with the Python command setNodeInteractableInVR (node, True).
Please view the Python documentation (Help > Python Documentation) for more details. Enter
the command in the Script Editor, press Run. The setNodeInteractableInVR command is not
persistent and needs to be executed every time you load a scene. We recommend you save the
scene with the script, so the nodes are interactable the next time you open the scene.

VR Hand Gestures

You can move fingers and do hand gestures by pressing and touching buttons on the HTC VIVE
or Oculus Touch Controllers.

Use the following gestures:

e Forefinger to point and touch objects

e Thump's up/down to communicate if something is good or bad
¢ Open hand for waving

e Pinch and pick up objects

e Clenched Fist

Customization for VR Hands

Use Python scripting and HTMLS5 to create custom setups. You can find script files in the VRED
Examples folder (C:\\Programbata\\Autodesk\\VREDPro-11.0\\Examples).



Here are some of the added scripts:

To enable haptic feedback (controller vibration) when a hand touches an interactable
node.

o VR-hands-vibrate-openvr.py - For OpenVR mode
o VR-hands-vibrate-oculus.py - For Oculus Rift mode

To change hand color / hit point color

o VR-hands-color-openvr.py
o VR-hands-color-oculus.py

To interact from a distance (instead of directly touching something) by just pointing with
the index finger at nodes in the scene. A sphere appears at the hit point. When
activating the "Pointing" pose (Grip button pressed, Index trigger button not pressed),
touch sensors and web engines can be executed.

o VR-hands-pointing-openvr.vpb - For OpenVR mode



Teleporting
For HMD users, learn how to teleport inside models, onto them, and around them.

What is Teleporting

Teleporting is only available for HMD users and is what they use to get around a scene in VR.
Cast a teleport arc, position the telepad, then press the controller and instantly travel there.

Use the Teleport Ground option in the Tools Menu to set whether you teleport onto the ground
plane or geometry. When you want to jump into the driver's seat or walk around the scene,
ensure On Ground Plane is enabled. Enable On Geometry to teleport onto the sunroof of a car
and look inside.

To set the teleport ground mode, either onto the ground plane or geometry, when a scene is
first opened and your teleporting range, see Virtual Reality Preferences.

Virtual Reality

General StarVR

General

Default Visualization | Controllers
w'| Show Tooltips

w'| Create Collision Objects

Teleport

How to Teleport

When casting the teleport arc, the first thing to be aware of is its color. Red indicates you
cannot teleport. Green means you can. Once the arc is green, look at the arrows. They indicate
the direction you will be facing.

1. Touch the controller pad to cast a teleport arc.
2. Asyou roll your wrists, the arrow in the scene updates, showing the direction you will
be facing once you teleport.
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3. Press the controller pad to teleport.

How to Set Teleport Orientation with Python

Use the following Python functions for whether you use relative or absolute teleport
orientation:

o Relative - The teleport direction is always facing straight, no matter the rotation of your
controllers when you activate the teleport arc.

vrImmersivelInteractionService.setRelativeTeleportOrientation (True)

e Absolute - The teleport direction will be a fixed rotation to look straight ahead.
However, wrist rotation will change the direction of your view. To rotate your view,
rotate your wrist, once you have started teleporting.

vrImmersiveInteractionService.setRelativeTeleportOrientation (False)

How do | Teleport into a Vehicle?

Use the Teleport Ground option to set whether you can teleport onto geometry or into and
around it.

e To teleportinto a vehicle or around it, in the Tools Menu, deactivate Teleport Ground.
e To teleport onto a vehicle, in the Tools Menu, activate Teleport Ground.



Tools Menu

Use the VRED Tools Menu to access tools when wearing an HMD.

About the Tools Menu

IR @ For participants in VR, click the Tools
Home VRED

Menu controller button to display
the Tools Menu (also called the VR
Menu). It houses an assortment of
desktop tools, making them
accessible while in VR.

Controller/Hand Ha

NOTE For collaboration session
participants not wearing an HMD, all
tools accessed through the Tools
Menu are accessible in the VRED
desktop Ul.

The panel contains the following options:

e Variant Sets - Opens the Variant Sets (VSets) panel to access all variant sets created for
the scene. Any variant sets set in a scene are automatically loaded into the Variant Sets
panel of the Tools Menu.

e Viewpoints - Opens the Viewpoints panel to access all viewpoints created for the scene.
Any viewpoints set in a scene are automatically loaded into the Viewpoints panel of the
Tools Menu.

e Controller/Hand - Switches between displaying the controllers or hands. To do this
another way, see How to Switch Between Hands and Controllers.

To set the displayed default, see Default Visualization in Virtual Reality Preferences.

¢ Hand Poses Only - Toggles between using the pointer or hand gestures for
communication. When enabled, you can point, give a thumbs up or down, make a fist,
punch, or open your hand. It also disables all tools mapped to these button, with the
exception of the Tools Menu button. Use hand poses to interact with touch sensors and
communicate with others, while in a session.

¢ Teleport Ground - Sets the teleporting ground mode to either On Geometry or On
Ground Plane. When Teleport Ground is enabled, teleport around the scene or into
spaces, such as inside a car. When disabled, teleport onto geometry in the scene. To set
a teleporting Ground Mode preference, see Virtual Reality Preferences.
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Calibrate Ground - Provides a way to set where the ground plane is. When working with
a model not created at the origin, participants will need to calibrate the ground to
match that of the model.

Share Pointer - (Only available for VR Room participants) Changes whether other
participants see or do not see your pointer. The default state is for it to be seen by
others, enabled. For you, your pointer will be visible, whether this option is activated or
not.

Since the pointer is meant to draw participants' attention to things during a
collaboration session, when activating touch sensors or WebEngines, disable Share
Pointer. Enable Share Pointer again when you need to get the others' attention.

How to Access Tools

To access any of these tools, either tap with your virtual hand or use the pointer. For how to
use these tools, see the following:

How to Switch Between Hands and Controllers
What if I'm Left-handed?

Using Hand Poses

How to Use the Pointer

How to Calibrate the Ground Level

To exit a panel and return to the previous one, press the X in the top right.
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Can | Add Functionality to the Tools Menu?

Use Python add functionality to the Tools Menu, such as web content and access to VRED
modules.

1. To see sample Python functions for adding functionality, select File > Open Example > vr
> customMenuButton.py and click Open.
2. Select Edit > Script Editor to open the editor and take a look at the code.

n Script Editor

ateTool(

ateTool(

3. Select Help > Python Documentation to refer to the Python documentation for details
on these functions.



VRED Basics



Selecting Objects in the Viewport

The following table provides instructions for selecting and deselecting objects:

To: Do this:
Select an object Shift-click the object
Deselect an object Shift+right-click the object
Select objects fully enclosed in the Shift-drag with the left mouse button from left to
selection frame right
Select objects fully and partially Shift-drag with the left mouse button from right to
enclosed in the selection frame left
Deselect objects in the selection frame Shift-drag with the right mouse button
Add an object to a selection Shift+Ctrl-click the object
. . Shift+Ctrl-right-click the object or on an empty space
Remove an object from a selection .
to clear the selection

Select Specific Elements of an Object

Shift+middle-click the object, then select the option you want:

e Component - Selects individual surface patches inside a shell, gecometries (meshes, lines,
points), and light sources.

e Object - Selects shells, surfaces that are not in a shell, geometries (meshes, lines,
points), and light sources.

e Group - Selects the next parent of an object.

e Sceneplate - Selects frontplates and backplates.

e By Material - Selects all objects with the same material.

e Adjacency - Selects adjacent components.

o Adjacent Settings - If the Adjacency Settings are set to Picked Normal, all
components/geometries that are neighboring to the selected geometry and are within
the specified angle to the picked normal are selected. If the Adjacency Settings are set
to Neighbor Normal, all components/geometries that are neighboring the selected
geometry and are within the specified angle to its neighbor are selected. This function is
the same as the Geometry Editor's Adjacency Selection.



o Select Parent - Selects a parent node of the currently selected object from this sub
menu.

¢ Select Object Behind - Selects an object behind the currently selected object from this
sub menu.

o Selectable - Toggles the Selectable state of the currently selected object or its parent.

How to Change Selection Behavior

1. Inthe Menu Bar, click Edit > Selection.
2. Choose a selection behavior:

o Make Normals Consistent - When flipping normals using Alt-click, the vertex and
face normals of each selected object will be made consistent, that is, pointed in
the same direction.

o Use Depth Selection - Enables you to select all objects within the selection
frame, whether they are behind another object or not.

o Select Components - Enables you to select individual surface patches inside a
shell, geometries (meshes, lines, points), and light sources. Choose option from
the list.



Transforming Objects in the Viewport

Transforming object in the Viewport can be done different ways. Use the Transform
manipulator when eyeballing it is fine. Enter values when precision is required.

How to Use the Transform Manipulator

This section explains how to move, scale, and rotate objects using only the Transform

manipulator. To move, scale, and rotate objects with precision, see the next section for how to
enter transform values.

1. Shift-click or Shift-click and drag to select objects to transform.
2. Select View > Show Manipulator to display the transform manipulators.
3. Use these keyboard shortcuts to select which manipulator is displayed.

Translate: Shift+W

Rotate: Shift+E

Scale: Shift+R



How to Transform Objects by Entering Values

1. Shift-click or Shift-click and drag to select objects to transform.
2. Inthe Quick Access Bar at the bottom, click ! (the Transform icon). The Transform
module opens.

b+ Transform

Window
Basic Advanced

Translation

Coordinate System | Object hd

0.00
Translate ¥ 0.00
7 0.00
Move to Camera Mowe to Origin
Rotation
Scaling
Rotation Pivot

Scaling Pivot

3. Enter transform values. These values are applied to all selected objects. When
transforming multiple objects at once, the Transform module always shows the
transformation properties of the last selected object and the Transform manipulator is
connected to the last selected object.

NOTE Yellow filled input boxes indicate different transformation values for the selected
objects. For example, one of the selected objects might have an X rotation of 7, while
another has an X rotation of 45. In this case, the X rotation input box would be yellow.

Rotation
0.00
Rotate Y 0.00

Z 0.00

Rotation Order | xyz g




How to Transform Multiple Objects at the Same Time

When transforming multiple objects, the last selected object displays the Transform
manipulator. The transformation properties of the last selected object are displayed in the
Transform module. Yellow input boxes indicate the transformation values are different for the

selected objects.

1. Select multiple objects, either by Shift-clicking and dragging within the Viewport or by
Shift-dragging within the Scene Editor.

2. For precise transformations, follow the instructions in How to Transform Objects By
Entering Values. Otherwise, following the instructions in How to Use the Transform

Manipulator.
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Adding Files to Scene

Learn how to load files into VRED

When adding files to scene, you need to take into consideration the file type. VRED supports an
assortment of file formats and types. Before adding files to VRED, consult the section below.

Support File Formats and Types

Many types of files can be imported and added to VRED scenes. Try other VRED scenes, XML or
Python files, and files created by other applications, such as 3ds Max. When importing, if there
is an issue with the import, you can abort it at any time during the process.

Here is a list of supported file formats and types:

e CAD: .apf, .asm, .catpart, .catproduct, .cgr, .dlv, .dIv3, .dlv4, .dwg, .dwf, .dxf, .exp, .g,
.iam, .iges, .igs, .ipt, .jt, .mdl, .model, .neu, .prt, .session, .sldasm, .sldprt, .step, .stp,
.wire

e Cosmo Binary: Cosmo3D/Optimizer Geometry .csb, Deltagen Geometry .rtx, Deltagen
Animations .wrl, Deltagen Variants .xml

e PLM XML: Imports product structure files with .pImxml file format.

Mavya Files

Maya .ma and .mb files can be added to a scene; however, not everything in the scene may be
supported. A lot of Maya data that cannot be loaded into VRED. Therefore, .ma and .mb files
should be avoided. We recommend you use FBX (the recommended exchange format between
Maya and VRED), as it is superior to .ma and .mb.

If you still are hoping to load .mb files into VRED, here's a list of what is supported. All other
things, such as animation, rigging, and skinning, will be lost.

Where in VRED What comes through

Scene Graph Node Names

Transformations, Rotations,
Scaling

Directional Lights, Point Lights, Spot Lights, and Area

Lights
8 Lights




Where in VRED

What comes through

Materials

Material Names

Diffuse Color

Glossy/Specular Color

Incandescent Color

Transparency

Alias Files

When importing Alias files, first unify all the surface normals to face the camera in Alias. Set
Visual normals, rather than Geometric normals, to avoid disturbing the history of the model.

CAD Files

When working with CAD files, import multiple files in one shot. In the Import File(s) dialog, you
will see the imported CAD files listed.

n Import File(s)

File

ball.obj Obj 2.0 Pending
bal.stp St okB © Pending Tode | Import
bla.fbx X ) Pending Max Parallel Prox s |40
bla.igs ges 3 (U Pending
planeshX.prt Pending
planesV5.CATPart Catia \ 1.4MB (& Pending
surface.prt B (Y Pending

Shared CAD Options

File Qutput Path zrs\morrisralAppData'lL Templ\1\VREDPro

Import Options
Surfaces
bl Import visible

Curves and Polygon Lines | Import none

Tessellation

4

Ready to import. Drag and drop to add more files and folders.

Advanced Options

Reset Import

Showcase Files

Showcase files are not supported in VRED 2018 and beyond. You can open a Showcase file in a
version of VRED before 2018, save the file as a .vpb, then open in VRED 2018 or later.



How to Add a File to a Scene

w

Optional: Select a node in the Scene Graph below where you want to add the file or
animation.

In the Menu Bar, select File > Import.

Select one or more files to add them to the scene and click Open.

Click Import.

The file or files are added to the Scene Graph as child nodes of the selected node.

If no node was selected in the Scene Graph, the objects are added as children of the
root node.

Perspective

 Front

] side

™ Top

H . =
EnvironmentsTransform

*F

All objects of an added file are grouped in a group node. Imported files are marked
green in the Scene Graph.




How to Add an Animation to a Scene

You can add VRML animations to a scene, provided they include the objects being animated.

1. Inthe Menu Bar, select File > Import Scene Data > VRML Animation.
2. Select an animation to add to the scene.
3. Click Open.

How to Import Information to a Scene

You can import various file types and meta information to a scene.

1. Inthe Menu Bar, select File > Import Scene Data.
2. Select the type of information you want to import, then click Open:

o €SB Animation/Variants - Imports .csb animation or variant files into the current
scene.

o Render Jobs - Imports jobs from the Render module into the current scene. (XML
Render Queue Description .xml)

o Rendering Meta Data - Imports images rendered with VRED (.png, .jpg, .tiff, .exr)
containing scene settings, embedded as meta data in the Rendering Meta Data.
These settings are applied to the loaded scene.

o Sequences - Imports arrangements from the Sequencer module into the current
scene (XML Sequencer Description .xml). A sequence setup for the Sequencer
module can be added to the scene.

o Variants - Imports variants from the Variant Sets module into the current scene
(XML Variant Description .xml). A variant setup for the Variants and VariantSets
module can be added to the scene.



Working with Joints and Meshes

FBX files containing skeletons, joints, and skinned meshes can be imported into VRED. There are
a few limitations:

Only meshes and the Linear Blend skinning method (Maya: Classic Linear) are
supported.

A single mesh vertex can be influenced by a maximum of 4 joints. If a vertex is
influenced by more, the 4 most influential joints are chosen, and their weights
normalized.

At most, 1024 joints for AMD and NVIDIA GPUs and 256 joints for Intel GPUs can
influence a mesh.

Unshare is only partially supported. We don't recommend unsharing multiple clones of
the same mesh at the same time.

Only skin data from polygon meshes can be imported. NURBS skinned geometry is not
supported.

Why Use FBX Files

FBX is the recommended exchange format between Maya and VRED, as it is superior to .ma and
.mb. When using .ma and .mb files, not everything in the scene may be supported, so a lot of
Maya data that cannot be loaded into VRED. Therefore, .ma and .mb files should be avoided
and FBX files used.

How to Import Joints and Skinned Meshes

When importing a skinned mesh, joint hierarchy is shown in the Scene Graph. Only individual
joints can be modified and animated.

1.

In the Menu Bar, select File > Import, locate a file with joints and/or meshes, and click
Open.

In Import File(s), disable Center in Origin and Put onto the Ground. These compute and
apply a translation for the imported node, affecting the mesh, which can lead to
misalignment of the skeleton and mesh.

Enable any other import options and click Import.

Which Operations Skip Skinned Meshes

The following operations skip skinned meshes:

Merge Geometry
Normal/Tangent/Binormal Recalculation



e Decore

e Subdivisions

e Light Baking Subdivisions

e Split/Unsplit Geometry

e Octree calculation

e Flush transformations (also skipped on Joint nodes)

How to View Joints

To turn joint visibility on in the Viewport, select View > Show Joints.

To view joint hierarchy, open the Scene Graph by selecting Scene > Scene Graph. Joint nodes

are represented by BEC,

L
# Scene Graph




How to Use Duplicate/Cut/Paste/Delete with Joints and Meshes

e If you Duplicating/Cut/Paste only a mesh, the skinning information will be detached.

e If you Duplicating/Cut/Paste a mesh and joint, the hierarchy will adjust the duplicate's
joint references in the skinning information, so it refers to the joint hierarchy duplicate.

e If you only Delete or Cut the joint hierarchy, this permanently removes the mesh's
skinning information.

How to Transform Skinned Meshes

To move a skinned mesh to a certain position in the scene, move the skeleton. Since the mesh
is bound to the skeleton, it will automatically move with the skeleton. If you transform joint
nodes, the mesh will become deformed, resulting in the mesh and joints becoming misaligned.
This is why the transformation of the mesh must NOT be changed. So, if you wanted to move
the entire mesh to a different position, as mentioned above, select the skeleton at the root
joint node, then move it.

NOTE When transforming geometry with a skinned mesh, if both are selected, the geometry is
transformed twice. Why this happens is because the transform is being applied once to the
group (geometry and rig) and again to the geometry directly.



Using Undo and Redo in VRED

You can undo and redo actions in VRED, as you would in most applications, using Edit > Undo
(Ctrl+Z) and Edit > Redo (Ctrl+Y). VRED also includes some features for managing Undo actions.

How to Clear an Undo Stack

This removes stored Undo actions to clear memory for other tasks.

In the Menu Bar, select Edit > Clear Memory Stack.

How to View the Undo/Redo History

This displays a brief history of actions in VRED.

In the Menu Bar, select View > Undo/Redo History.

How to View and Empty the Trash

The Trash container contains items deleted from your scene. These can be restored, using
Undo. However, you can delete these items from the Trash to clear memory for other
processes. Once an item is deleted, even using Undo cannot restored it to the scene.

To view and empty the trash:
« To view the contents of the trash, in the Menu Bar, select View > Trash.

e To empty the trash, in the Menu Bar, select View > Trash then right-click inside the
Trash dialog box and select Clear.

% Trash
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About Shared Views
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Shared views are online visual representations of the view of
your model or design uploaded from an Autodesk product. By
default, these shared views expire after 30 days. You can
upload a shared view free of any intellectual property.

When you create a shared view, a pop-up window appears
with a link to the shared view in the Autodesk Viewer. This
makes it easy for you to send the link to others. They can
review and post comments directly in the Autodesk Viewer.
No Autodesk product is required.

Why use shared views

Do you want to collaborate on a visual representation of your
model or design online? If so, Shared View is your tool. For
example, you create a shared view to request approval from

a client. Maybe your field sales team needs easy access for an on-site presentation. Using the
link you provide (generated with Shared View), anyone can view and comment on the content
without having an Autodesk product installed. When anyone comments on the shared view,
you receive an email. View and reply to comments, manage your shared view, directly from

your Autodesk product.

About the Shared Views list
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As the owner, you use the Shared Views list with the
Autodesk Viewer to quickly access your shared views, start
new comment threads, and reply to comments. The Shared
Views list also provides management options, such as
extending the expiration date and deleting a shared view.

Shared Data

Do you need LMV files for visualization? Upload VRED files to
a cloud server that converts them into LMV files. Now, the
model can be opened in a cloud-based LMV.

NOTE Directional lights and switches aren't supported.


https://viewer.autodesk.com/
https://viewer.autodesk.com/
http://help.autodesk.com/cloudhelp/2019/ENU/VRED/files/Files-and-Data/About-Shared-Views/Working-with-Shared-Views.HTML

Working with Shared Views

Shared views are online visual representations of the view of your model or design for others to
view and comment on.

Working with shared views can include creating shared views for sharing content, as well as
disabling shared views to ensure private content is not shared.

If it is your first time using Share View, follow the steps below. If you have used it before, jump
to step 4 and follow the steps.

How to Create Shared Views

1. With your scene loaded in VRED, from the menu bar, select File > Share View. The
Shared Views dialog appears.

2. Click the Sign into your Autodesk account link. This opens the Autodesk Sign In dialog.
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3. Enter your Autodesk account credentials and click Sign In. The Shared Views dialog
changes.

4. Click New Shared View. The Create New Design Share dialog appears.

5. Click the ShareViewfFile field, enter a file name, then click Publish. Once the publishing
process starts, the Upload Progress dialog appears. When it is finished, an Upload
Finished dialog appears.

6. Click one of these two buttons: Get Share Link or View in Browser.



How to Get a Share Link

A new shared view appears at the top of the Shared Views list.

An email containing a link to the shared view is created.
How to View in a Browser

Click the View in Browser button to launch the Autodesk Viewer to interact with the
shared view.

NOTE Another way to access these options is by clicking ..., then select Copy link or
View in browser. A short link will appear in the dialog that appears that can be copied
when you click the OK button.

=) Javascript Prompt - https://designs...

board: Ctrl+C, Enter

Cancel




Disabling Shared Views

Use the following system environment variable ( VRED DISABLE SHARED VIEWS ) to
remove the menu option Share View from the File menu.

Why Disable Shared Views

Some companies worry about the accidental uploading of models to the ADSK cloud. By
disabling this option, it is impossible to do this.

How to Disable Shared Views on Windows

1. Access your Control Panel.

In the search field at the top of the window and to the right, type: environment variable

3. On the new page, click the link for editing the system environment variables. This opens
the Advanced tab of the System Properties window.

4. Click the Environment Variables button.

5. In the System variables section, click the New button to open the New System Variable
window.

6. Enter the name of the variable ( VRED2019\ SCRIPT\ PLUGIN
VRED\ DISABLE\ SHARED VIEWS ), followed by the value (C).

7. When finished, click OK.

N

How to Disable Shared Views on Mac

1. Open aterminal window.

2. Type the following command: export <variable name>=<value>
export=VRED\ DISABLE\ SHARED VIEWS=C



Enabling and Disabling Outbound
Communication

Some companies are concerned their proprietary and confidential files could accidentally be
sent outside of the company. The following two batch files were added to enable and disable
dark site mode and enable or disable outbound communication.

How to Enable Outbound Communication

Enable outbound communication so you can share views of your content with people outside of
your organization.

1. From the Windows Start Menu, scroll to the Autodesk VREDPro <version number>
folder and click it.
2. Select Enable Outbound Communication.
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How to Disable Outbound Communication

Disable outbound communication so you can protect your content from accidentally being sent
to people outside of your organization.

1. From the Windows Start Menu, scroll to the Autodesk VREDPro <version number>
folder and click it.
2. Select Disable Outbound Communication.
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Using Python in VRED

Though VRED has all sorts of tools for working with your files, there is so much more you can do
once you start scripting in Python. Customize VRED to your liking using logic written in Python.
Make something to work differently or add custom operations, menus, or options with the help
of Python.

There is an assortment of Python examples provided with VRED to help you understand how
Python works. In the Menu Bar, select Help > Python Documentation to access the Python
documentation.

In 2019, we added HTML 5 integration. Using HTML5, you can create overlays and more, then
use Python to talk with VRED and execute the action.

HTMLS5

Use the Python docs (Help > Python Documentation) to find the Python command you want,
such as a create, edit, or toggle command. Let's start with a small tutorial to walk you through
an example of how you might use HTML5 with Python in VRED.

In this example, we will add code to HTML5 and Java Script files to add a button to a pre-
existing interface that will create a cone when clicked. The changes we will do will affect the
Plane node, found under the Perspective node. The files needed for this can be found here.
Save the files to c:\\Programbata\\Autodesk\\VREDPro-11.0\\Examples\\script.

The Python Command

We will get the Python command (createcone) from here: Help > Python Documentation.
Search the list along the left for createcone. Click the createcCone link for an explanation of
the command and information about its parameters.

createCone ( height , radius , sides , create\ side , create\ bottom , red ,
green , blue )

How to Load the VRED File

Open VRED and select File > Open, then browse C:\\ProgramData\\Autodesk\\VREDPro-
11.0\\Examples\\script, select fullscreenmenu, and click Open.


http://download.autodesk.com/US/VRED/2019/VRED_PYTHON_SCRIPT.ZIP

How to Add Code to index.HTML

We want to add a button, labeled Cone, to the existing HTML5 code. When you click this
button, it will create a cone. All the information about the cone, such as its size, color, and
placement will all be defined in your script.js file.

1. Open a text editor (I used Notepad for this), then open index.HTML
(C:\\ProgramData\\Autodesk\\VREDPro-11.0\\Examples\\script\.

NOTE If you don't see any files, change the type of file from Text Documents (*.txt) to
All Files.

2. Add this line just above </div>:
<button class="button" onclick="createCone ()">Cone</button>
3. Save your changes.

How to Add the Cone Code to script.js

In the Python documentation, we are given this: createCone ( height , radius , sides ,
create\ side , create\ bottom , red , green , blue ). We need to enter values for
each of these parameters.

1. Inthe text editor, open script.js (C:\\Programbata\\Autodesk\\VREDPro-
11.0\\Examples\\script\).

NOTE If you don't see any files, change the type of file from Text Documents (*.txt) to
All Files.

2. Scroll to the bottom and place your cursor after };,

Press your Enter key 3 time to add empty lines after it.

4. Paste the following Python code from the Python documentation at the bottom of the
file.

w

function createCone () {

sendPython ("createCone ( height , radius , sides , create\ side ,
create\ bottom , red , green , blue );");

}i

5. Set following values:
o For height =1000
o For radius = 150



For sides = 30

For create_side, since it is a type bool, it needs a true or false = true

For create_bottom, since it is a type bool, it needs a true or false = false
For red = 0.5

For green =0.3

For blue = 0.4

o O O O O O

Your final code will look like this:
function createCone () {
sendPython ("createCone (1000, 150, 30, true, false, 0.5, 0.3, 0.4);");
}i
6. Save your changes and close the editor.

How to Enable the Web Server

When using HTML5 and Python, you need to enable the Web Server to see your work.

Select Edit > Preferences > Weblnterface.
Check Enable Web Server. A dialog appears.
Click Enable.

Click Apply and OK.

PwnNpE

How to Reload the HTML5 Changes

Since changes were made to the HTMLS file, you will need to reload it into the WebEngine.

1. Select Scene > Media Editor to open the Media Editor.
Select WebEngine.

In the parameters to the right, click G(Redo the Web Page). The new button should
appear in your scene.
4. Close the editor.

How to Test Things
If you want to test the function to see if it works, in VRED, there are two ways:

Open the Scene Graph, then at the bottom of the window, click =l (Terminal) to open it. In the
root: field, enter:

createCone (1000,150, 30, true, false,0.5,0.3,0.4);



A Geometry node should appear in the Scene Graph. This lets you know it worked. Select the
node and press your Delete key to remove it.

In VRED, click the new Cone button. If it works, in the Scene Graph, a new Geometry node
appears.



Mathematical Expressions in Numerical Inputs

In any VRED function that allows numerical input, you can use a mathematical expression in
addition to numeric values.

e Valid operators are: +, -, *, /, and ().
e Relative operators, that change the current value, are: +=, -=, *=, and /=.

Here is an example of using valid and relative operators: To divide a current value of 10 by 2,
enter as 10/2 or /=2. The equal sign represents the current value.

If the expression is not valid, the input field has a yellow border. Once a valid expression is
entered, the input field has the normal orange border when the mouse is hovered over it.



Preferences



Editing Preferences

Use the VRED Preferences to customize your experience. Click an option listed under Module to
load those preferences into the panel to the right. For information on a particular preference,
see the other help preference topics.

1. Inthe Menu Bar, click Edit > Preferences.
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2. Select the category you want to set preferences for on the left side of the dialog box.
3. Make your changes.

o OK: Closes the Preferences window, applies changes to the scene, and saves
changes.
Cancel: Closes the Preferences window and does not save changes.

o Apply: Leaves Preferences window open, applies the changes to the scene
immediately, but does not save changes.

4. Optional: To restore the default settings for the selected category, click Load Default.
5. Optional: To restore default settings for all preferences, click Load All Defaults.



Annotation Preferences

Preferences affect annotations created after settings are applied. Pre-existing annotations and
opened .vpb files are not affected by preference settings. Preference settings are used on
annotation XML files, created before VRED 2018.2, that do not contain individual annotation
properties.

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select
Annotation.

Properties

¢ Use Node Visibility - Uses the visible state of the node the annotation is associated
with. If the node is invisible, so is the annotation.

e Font Color - Color of the text in the annotation.

¢ Line Color - Color of the line and box of the annotation.

e Background Color - Color inside the box of the annotation.

o Background Transparency - Transparency of the background color.

e Size - Adjust the size of the entire annotation.

¢ Dynamic Scaling - Vary the size of labels, based on their depth within the viewport; for
example, the label of an object that appears closer in the viewport has a bigger label
than an object farther back. There are three scaling options:

Near - Labels are smaller; appropriate when working close to the screen.

Far - Labels are larger; appropriate when working further away from the

computer screen, for example when sharing a presentation with others.
o Off - Labels are larger and all the same size.



Animation Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select
Animation.

Base

e Time - Set the number of frames rendered per second of animation.

o Keep Keys at Current Frames - When selected, all keyframes remain in their global
position, even when changing the global time. As a result, those curves are modified.
When deactivated, keys may map to a different frame when the global time value is
changed.

¢ Verify Clip Structure - When selected, unreferenced animation blocks and empty clips
are removed when importing a VRED file.

¢ Don't show Create Curve Dialog - When selected, the Create Curve dialog no longer
appears.

Playback

o Playback Speed - Set the number of frames processed per second.

o Playback Range - Select whether the full or detailed range is played.

« Evaluation Context - Define which curves are calculated. When set to Scene, all active
curves and blocks are examined. When set to Curve Editor, only the curves currently
displayed in the Curve Editor are examined.

e Loop - Toggle playback looping. For continuous looping of playback, toggle this on.

Timeline

e Full Range Start - Start frame for the complete timeline.

e Full Range End - End frame for the complete timeline.

o Detailed Range Start - Start frame for the current part of the timeline.
¢ Detailed Range End - End frame for the current part of the timeline.



Asset Manager Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Asset
Manager.

e Search Paths - Use the four tabs to display paths where VRED can reference assets
(complete scenes), geometry, materials, and environments. Use the buttons on the
bottom to add, change, or remove paths from the lists.

e General - Select the file format in which preview images will be generated. If you are
working with sensitive content and want to generate images that can only be read by
VRED, select VIF.

¢ Material Assets - This section contains the following options:

o Generate Automotive Material Files: Choose whether to create Automotive
Material files or not.

o Incandescence Adjustment: Set whether the incandescence of your materials is
adjustable or not.



Camera Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Camera
Preferences.

Base

o Field of View - Set the standard preset for the Field of View (FOV) in degrees.

Stereo

o Eye Separation - Set the distance in millimeters between the left eye and right eye in
stereoscopic view.
e Zero Parallax Distance - Set the focus point in millimeters in stereoscopic view.

Powerwall

e Projection Width - Physical projection width in millimeters.
e Projection Height - Physical projection height in millimeters.
e Projection Distance - Distance between projection plane and observer in millimeters.



Cluster Client Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Cluster.

Base

Default Config File - Set the root of the configuration file (XML) for cluster setup. The default
file and other sample files are found in the cluster subfolder of the VRED installation folder.

License check out

Consumption based - A consumption-based licenses cost depends on usage time.

o Off: Consumption-based licenses are not used.

e On: Consumption-based licenses are used.

e Combined: Normal cluster licenses are used first. If enough cluster licenses are not
available, more consumption-based licenses are used.

Check out all licenses from master - When cluster nodes do not have network access to the
license server, the number of required licenses is checked out from the host where VREDPro is
running.



Collaboration Preferences

Learn about the collaboration preferences and how to set your profile and session address, as
well as change avatar proximity fading.

NOTE There are two sets of preferences, Collaboration and Virtual Reality, that affect your
experience in VR. See Virtual Reality Preferences for information on general VR and StarVR
preferences.

Use these preferences to set Collaboration module preferences, such as your name, room, and
color, so these fields are automatically filled in whenever you enter a session.

Preferences

Collaboration

My Profile

Session

Address

Avatar Proximity Fading

Load All Defaults Load Default OK Cancel

My Profile

Click within each field and enter your information to setup your profile.

¢ Name - Enter the name displayed in the Participant List and above your avatar. By
default, your PC login is used.

e Room - (Only for participants using HMDs) Enter the name of the VR room you are in.
This let VRED know where you are in the same real-world space to avoid collisions.

NOTE For HMD users, all PCs in the same real-world space MUST set the same Room
name. This tells VRED to enable safety mechanisms for these PCs to help avoid real-
world collisions. See this section for how to set up a room.

e Color - Select a color from the drop-down menu to set your color in the Participant List
and for your desktop or VR avatar.


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_Preferences_Virtual_Reality_Preferences_html
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Setting-Up-a-VR-Room#understanding-the-safety-twin
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_Collaboration_Setting_Up_a_VR_Room_html

Session

Enter information for setting up a collaboration session.

Address - Click within the Address field and enter the IP address for the session or PC name for
the server hosting the session. If you have a permanent server used for VRED collaboration
sessions, add it here.

IMPORTANT This server must be running the cluster service to host the session and must be
reachable on the network by all participants.

Avatar Proximity Fading

Set the distance at which other participants' avatar opacity starts to fade, becoming more
transparent. When there are many HMD participants crowding around an area, the Avatar
Proximity Fading settings fade out the avatars, so your view is unobstructed.

Python Functions for Avatar Proximity Fading

As participants get closer, the opacity of their avatar fades, becoming more transparent. These
parameters set the threshold for distance at which your avatar begins to fade (Avatar Proximity
Fading).

¢ Opaque Distance - Set the distance of when your avatar's opaqueness starts to fade,
using either the sliders or by entering numeric values. The default distance before your
avatar starts to fade is 1000 mm (1 m).

NOTE You can also use these Python functions to define the distance for when the
regular avatar is shown and when it fades out:

vrSessionService.setAvatarProximityTransparentDistance (value)

o Transparent Distance - Set the distance of when your avatar's transparency stops
fading, using either the sliders or by entering numeric values. The default distance when
your avatar stops fading is 400 mm (0.4 m).

NOTE You can also use these Python functions to change the Transparent Distance of
when the safety twin stops fading:

vrSessionService: :setAvatarSafetyTransparentDistance (maxDistance)

Here is how these work:


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Setting-Up-a-VR-Room#understanding-the-safety-twin

o If the distance is < minDistance, the safety twin is visible.
¢ If the distance is > maxDistance, the safety twin is hidden.
o If the distance is between minDistance and maxDistance, the safety twin is faded in.

How to Set Collaboration Preferences

1. Select Edit > Preferences > Collaboration to set your profile and session information.
2. Click within each field and enter information to setup your profile.
3. When finished, click OK.



Color Management Preferences

Set paths to custom color profile files (.icc) for color mapping. In some cases, profile files are
available from third-party manufacturers; for example, for monitors.

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Color
Management.



Copy and Paste Preferences

e Paste Options - In the Menu Bar, click Edit > Preferences, then on the left side of the
dialog box, select Copy and Paste.

o Paste Touch Sensors - Pastes all touch sensors from the copied nodes and their
subtrees. Before doing this, check whether you want this before continuing.

o Paste Animation Curves - Pastes all animation curves from the copied nodes and their
subtrees. Before doing this, check whether you want this before continuing.

o Merge Materials - Merges all materials with the scene's material pool. Before doing this,
check whether materials from the copied nodes and their corresponding subtrees
should be merged with the scene's material pool or not. All materials are compared with
the pool materials. If all properties of a material are equal with one in the pool,
including its environment, it is not added as an additional material. Instead the material
from the pool is used. If a material has no counterpart in the pool, it is added. If this is
unchecked, all materials are added to the pool, which may result in copies of materials.

¢ Environments - Merge with Scene: Merges the environments with the environments in
the scene, using the same strategy as merge materials.

o Use Scene Default - Discards all environments and sets the default environment
of the scene to all materials.

Note: If this option is selected, the material comparison assumes the default
environment as the environment set for the copied materials.

o Add Copy to Scene - Adds a copy of the environment to the material pool. If the
environment is a switch, all environments of the switch are copied, as well. This
option is only available when materials are not merged, so the Merge Materials
option must be toggled off.

¢ Show Dialog - When checked, the dialog will not reappear and the copy paste will apply
the last given settings.



Devices Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Devices.

Space Mouse

o Enable 3D Mouse - Use to enable the 3D mouse, provided you have installed the
appropriate drivers.

e View Mode - Select to either control the camera or manipulate an object.

¢ Rotation Pivot - Move around the camera, the selected object, or the focus distance.

¢ Enable Two-Axis Mode - On/Off

¢ Helicopter Mode - Define the height and tilt.

e Height - Define the Helicopter Mode height in millimeters.

e Use Fixed Height - On/Off

Joystick

e Use Joystick - Activate the use of a joystick for navigation.
e Id - Enter the device ID.

Sample settings for a Logitech RumblePad 2

These are suggested Logitech RumblePad 2 settings to use with Autodesk VRED.

o Left joystick - Trackball-like navigation. Rotates around the at-point.
o Left joystick + L1 - Rotates the camera.

o Left joystick + L2 - Pans the camera.

¢ Right joystick - Zooms.

e Button 1 - Shows the whole scene.

e Button 2 - Shows the Initial Camera View (ICV).



Export Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Export.

Cube Image

¢ Resolution - Select a render resolution for cube images.

e Supersampling - Select a supersampling quality for cube image rendering. Higher values
may impact performance.

¢ Type - Set the type of cube image rendering:

o Separate Images (six planar images)

o Vertical Cross rendering

o Horizontal Cross rendering .

o Spherical Map rendering



FilelO Preferences

Sets the global File 1/0 settings in VRED.

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select FilelO.

Base

¢ Verify Geometry - During import, checks the structure of the geometry is suitable for
rendering.

e Optimize Geometry - Rebuilds geometry optimized for the VRED Scene Graph.

¢ Temporary Path - Displays a temporary path for the files. Use the icon to the right to
browse to a different location.

Import Dialog

o Show Dialog - Opens a preferences dialog when you try to import a supported file
format. When disabled, the defined preferences are used.

e Center to Origin - Places the imported objects in the origin of the scene.

o Place Objects on the Ground - Places objects on the ground.

e Adjust Object Size - Resizes objects on import, enabling you to work with fitting scales.
This can be useful for a file whose scaling is incorrect, or whose units are not being
imported properly. An incorrect scaling may directly impact many settings, such as
flakes. Choose between objects that relate in scale to the type of objects in your scene;
for example, cell phone (small), big car (moderate), house (large).

Texture Compression

e Mode - Determines how to or whether to compress textures on import. Select one of
the following options:

o None - No compression at any time.
o Auto - Compression if texture size exceeds graphics board memory limit.

o Always - Compression for all loaded textures.

¢ Video Memory Limit - Set the video memory limit, in Megabytes, to use for texture
compression.

Texture Search Paths

Use this tab to add paths where VRED can search for textures.



Base CAD Preferences

Base

o Keep Surface Data - Keep NURBS data after tessellation instead of deleting it. This is
useful for re-tessellation later, or for direct NURBS rendering, but uses more memory.

o Merge Geometries - A single shell can have many NURBS surfaces. Merge the
geometries to give you one single (stitched) mesh; otherwise you have one mesh per
surface.

e Create Groups for Layers - Items that are originally organized in layers (for example, in
Autodesk Alias) are organized into groups. Otherwise, the objects are all placed under
the same parent node.

¢ Remove Empty Groups - Remove empty (unnecessary) groups.

¢ Unshare Nodes - Shared node instances, used to save system memory, are removed so
that nodes exist independently.

¢ Flush Transformations - Transformation data is stored within objects themselves rather
than in higher-level group nodes. In other words, if you have a hierarchy of
transformation parent nodes of a geometry node, all of them are baked into one single
matrix within the geometry; the original information is lost. You would want to avoid
this, for example, for animating wheels on a moving car.

o Import Curves - Includes curves when importing a file. Otherwise, they are excluded.

e Chord Deviation - The maximum deviation between the NURBS surface and the
tessellated surface. A low value results in a more accurate polygon model but also
increases the number of triangles.

e Normal Tolerance - The Normal Tolerance is the allowed normal deviation between the
normals on the ends of a tessellated edge.

¢ Max Chord Length - The maximum edge length of the generated polygons. Long
polygon edges might not be smoothly shaded in the render view; use this setting to
avoid this condition.

¢ Enable Stitching - Enables stitching of adjacent edges.

o Stitching Tolerance - Sets the tolerance where two adjacent edges are considered to be
touching and where they should be stitched together.

Advanced

For advanced options, see Import Options Dialog Box.



http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_Files_and_Data_About_the_Import_Files_Dialog_html

FBX Preferences

FBX transfers files from one file format to another.

Export Settings

e Version - Select a version of FBX for export.
e Format - Select Binary or ASCII.

o Export Vertex Colors - Exports VRED's ambient Occlusion calculation as vertex colors.
This results in unmerged triangle vertices.



JT Preferences

Legacy Loader

e Use Legacy JT Loader - Bypass the Autodesk loader settings of VRED and instead use the
legacy JT file sharing protocol.

o Use Active Layerfilter - Use layer filters and disable inactive Nodes.

o Breps Handling - Manage objects with exact boundary representation surfaces. Use the
options to load and tessellate all Breps, or load the Breps of your choosing without
tessellating.



Maya Preferences

Base

e Maya Directory - Enter the Maya installation path.

Loader
o Force Grayscale Shadow Texture - Convert all shadow textures from RGB to grayscale

textures.
e Use Local Material Library - Use the local instead of external material library.

e Units - Set the units to be used for imported data.

Writer

¢ Units - Set the units to be used for exported data.



OSB/VPB Preferences

OSB and VPB are the standard binary file formats of VRED. Use OSB to exchange geometrical
nodes on export. VPB can contain all available VRED node types; use it in the Save or Save As
dialog boxes.

Loader

Checksum Test - The Checksum Test makes sure that the file was successfully read after
loading into VRED. The Checksum Test causes longer file loading times.

Calculate missing variant set previews - Generate missing preview images for
VariantSets.

Execute Embedded Script - Scripts that have been saved within the VPB are executed
when the file is loaded.

Writer

File Compression - VRED files can be saved with file compression to reduce size. Define
compression quality with these options.

Off - No compression; results in larger files but short saving and loading times.
Fast - Moderate compression; results in smaller files and moderate save and load
times.

o Best - High compression; files need less space, but saving and loading is longest
with this option.

Write Compatible (<6.0) Format - Save VPB/OSB files to be compatible with VRED
versions that precede 6.0.

Validate Written File - Validate all written data; may increase write time.

Use Inline Textures - Include all scene textures in the file.

Texture Compression

None - No compression, textures are unchanged.

Lossless - Compresses all textures without loss of data.

Lossy - Provides greater compression (smaller file sizes), but with some loss of
quality.

Quality - For lossy compression only; higher quality corresponds to less compression,
and lower quality corresponds to higher compression.



Incremental Save

« Enable Incremental Save - Store incremental versions of the file. The number of
versions is defined in Number of Increments.
¢ Number of Increments - The number of backups saved by the incremental save

function.



Rhino Preferences

Base

Merge Geometry - A single shell can have many NURBS surfaces. Merge the geometries
to give you one single (stitched) mesh; otherwise you will have one mesh per surface.
Import NURBS - Select whether or not to import NURBS (Non-Uniform Rational B-
Splines) data; you might deselect this if you prefer to work with polygons only.

Import NURBS - Select whether or not to import NURBS (Non-Uniform Rational B-
Splines) data; you might deselect this if you prefer to work with polygons only.



STL Preferences

Writer

e STL Export Format - Select a format in which to write STL files:
o Ascii - File is legible in the editor, but reading and writing is slower and requires
more disk space.
o Binary - File isillegible in the editor, but reading and writing is faster and uses
less disk space.



WRL Preferences

Loader
e Optimization (Auto, Catia, Pro Engineer) - Optimize loading time for files. Complex data
structures such as Catia and Pro Engineer’s VRML files can impact load performance.

These optimizations enable you to display these files much faster than usual. Select
Auto to apply automatic optimizations regardless of the file origin.

Writer

o Inline Textures - Include all textures in the file instead of referencing them externally.



Final Render Pass Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select
FinalRenderPass.

Base

o Default Config File - Sets the default configuration file to use for the final render pass.
Click the icon to the right to browse to a different location.



Help Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Help.

Help Location - Specify whether VRED uses online Autodesk Knowledge Network help or
installed offline help.

If Installed Help is selected, enter the location, either a file system path or a URL. For
example:

/CDROM/html
file:///c:/Docs/VRED/Help
http://webserver/docs/VRED/help

You must set this option to open the help from the Help menu.
Popup Help - Display short text hints that appear in the interface when the mouse

cursor hovers over a tool icon for longer than 1 second (Simple Toolclips) or longer text
hints (Toolclips).



Import Preferences

Define CAD data and tessellation settings for import.

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Import.



Optimizer Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Import >
Optimizer.

Advanced

e Optimizer Rendering Compatibility Mode - Tries to render the imported geometry in
accordance with the Optimizer renderer (disabled state sorting).

¢ Remove Vertex Colors - Removes the vertex color information of the geometry nodes.

¢ Merge Shape Geometries - Tries to merge all geometry children of a shape node.

o Shadow Conversion - Provides the following options for shadow conversion:

Remove Shadow

2 Geometries / 2 Materials

1 Geometry / 1 MultiPassMaterial

1 Geometry / 1 MultiTextureMaterial
1 Geometry / 1 MergeMaterial

O O O O O



Tessellation Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Import >
Tessellation.

Tessellation Quality

e Tolerance - Sets the maximum triangle aberration for tessellation from the b-splines.
When you add further tessellation tolerances, an LOD (Level of Detail) node is generated
for each imported file. The tolerance values define the tessellation aberration for each
child of an LOD node. The number of children is defined by the number of tolerance
values.

o Offset Factor - Sets the offset when adding new tolerance values.

Tessellation Topology

¢ Topology - Offers three different options to tessellate geometries.

Create New - Rebuilds new geometry, based on the imported b-splines.
Reuse Ex... (If Any) - Refines the existing geometry, according to the tessellation
settings. The new tessellation is based on the currently set tessellation in the
imported data, if it exists.

o No Topology - Does not tessellate geometries.

o Tolerance - Aberration of the tessellated geometries from the b-splines.
o Check Orientation - Makes sure that normals of seamless patches are pointing in the
same direction.



MainWindow Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select
MainWindow.

Base

e Show FPS in Status Bar - Show the current frame rate in the lower left corner of the
Render View.

¢ Show Rendering Log Messages in Terminal - Shows all log messages in the Terminal
window during rendering.

e Show Tool button Text - Shows hint text for buttons.

¢ Window Opacity - Sets the opacity for all module windows.

o Disable Docking - Toggles docking capability for VRED module windows.

User Language

o User Language - Sets a language displayed in the interface.

Issue: For MAC 10.13.x users, once VRED 2019 is installed, the Ul defaults to English, not the
language you expect.

Solution: In VRED, select Edit > Preferences > MainWindow, then under User Language, set the
language you want. Click Apply, then OK. Restart VRED.



Navigator Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select
Navigator.

Base

Navigation Mode
Sets how the camera can rotate.

o Trackball - All camera rotation axes are unlocked. The camera rotates freely in all
directions.

o Two Axis - The camera has only two free rotation axes, while the third, the roll axis, is
locked.

e Fly - Suitable for space mouse navigation. The camera pivot is fixed to the camera's
center. The camera can be placed and orientated freely in 3D space.

e Orientation - The camera keeps its position in space. All that changes is the orientation
of the camera. This is similar to turning your head to look in another direction.

e Auto Center - In Two Axis and Trackball modes, places the rotational pivot at the center
of the object at the center of the Render View.

¢ Pivot based panning - Bases the panning speed on the distance to the pivot, instead of
using the click position.

¢ Panning Speed - Adjusts the panning speed. Enter a value or use the scroll wheel. This
option is available once Pivot Based Panning is selected or when Speed Mode is set to
Linear.

¢ Speed Mode - Contains the following options:

o Unconstrained - Resembles the old VRED behavior, which slows navigation when
getting close to the navigational pivot.

o Limited - Constrains the dolly speed to a minimum value, giving a more natural
feel.

o Linear - Uses a constant speed for dolly operation.

o Dolly Speed - Adjusts the Dolly speed. Enter a value or use the scroll wheel.
o Dolly Axis - Contains the following options:

Vertical Only - Dolly by holding the RMB and move the mouse vertically.
Horizontal Only - Dolly by holding the RMB and move the mouse horizontally.
Horizontal and Vertical - Dolly by holding the RMB and move the mouse
vertically or horizontally.



¢ Invert Dolly Axis - Inverts the Y-axis for the dolly operations. The X-axis remains
unchanged.

¢ Invert Wheel Dolly - Inverts dolly direction when using the scroll wheel.

o Dolly to Pivot - Sets the dolly operation towards the pivot, instead of the screen center.

Animate camera change - Animates changes in view; for example, after double right-clicking in
the Render View to set the rotation pivot.

¢ Duration - Sets the time used to animate a camera change.

e Orbit Mode - Isolates rotation or translation navigation to the vertical or horizontal axis.
o Orbit Detection Area - Sets the area to detect mouse operation to enable orbit mode.

¢ Orbit Detection Time - Sets the time to detect mouse operation to enable orbit mode.

Friendship Bridge

¢ Interaction Mode - Offers the ability to change the look and feel of navigating and
selecting within the Render View. You can choose between VRED, Alias, or Maya. VRED
is the default.



OpenPDM Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select
OpenPDM.

Base

e Unit Scale Factor - Scales the incoming values from OpenPDM to match VRED units.
NOTE To set the unit scale, use the python function: setUnitScale ()
NOTE To get the unit scale, use getUnitScale ().

¢ Enable debug mode - Enables enhanced logging in the VRED terminal.
o Debug Output Folder - Displays the folder where debug files are saved. Click the icon to
the right to change the location.

Connection

e Server - Displays the OpenPDM server address.

e Port - Displays the server port.

e Webdav User - Displays the user name for accessing the OpenPDM Webdav, once you
have entered it.

e Webdav Password - Stores the Webdav user password, once you have entered it.

Project

o Components Strategy - Sets whether you update or revise changes when saving a
project.

o Referencing Strategy - Sets where to reference from, the root or only leaves.

o Update Interval - Sets the time interval for update checks.



Plugins Preferences

Loads all checked plugins on startup. Deselect any plugins you do not want to load.

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Plugins.



Raytracing Cluster Preferences

o Default Config File - This configuration file is loaded on startup.

¢ Consumption Based License Check Out - Use a special license for consumption-based
billing.

e Check Out All Licenses From Master - If the cluster nodes are not able to connect a
license server, licenses for all nodes can be checked out from the master.



Render Options Preferences- Visualization
Advanced tab

In the Menu Bar, select Edit > Preferences, then on the left side of the dialog box, select Render
Options, then the Visualization Advanced tab.

Advanced Rendering

o Disable Main Thread Sleep - Prevents the computer from sending the main thread to
sleep.

o Use 10-Bit RGB - Offers better image quality, provided your graphics card supports it.

e Cache Geometry - Uses extra main memory (RAM) to try and improve performance.

e Force GLFinish - Forces a full sync point for the GPUs, after a buffer swap, when
rendering is slow, due to background buffers in the GPU driver.

¢ Single Pass Stereo - Improves performance by rendering a pair of stereo images in a
single render pass.

¢ Occlusion Culling - Disables the rendering of invisible objects. This can improve
performance in complex scenes.

Realtime Antialiasing Presets

Uses these setting for the Render Options > Visualization > Render Window > Antialiasing
Quality options. Customize settings for all realtime Antialiasing Quality presets from Low to
Ultra High.

e Multisampling - Samples ranges from 1x to 16x. If a platform does not support a
sampling level, it is silently clamped.

¢ Enable Pixelfilter - Enables a triangle pixel filter to use with multisampling. Staircase
artifacts caused by standard GPU Box filtering are removed.

o Enable Supersampling - Creates a render buffer with 2x the size and is downscaled with
a triangle filter. When combined with 16x multisampling, 256 samples are taken.

¢ Raytracing - Displays the number of samples, from 1 to 16, used in the raytracer for
realtime antialiasing.

Background

Sets the background colors of the Render View. The background can be a gradient, with various
colors set at specified positions. Use the Add, Delete, and Choose Color buttons to make your
list. Define each color using RGB values and with positions ranging from 0 to 1 (bottom to top).



SLI

¢ SLI Mode - Select the SLI mode to distribute rendering across two GPUs.

o Alternate Frame - Sets one GPU to renders all the odd frames and the other the
even frames.

o Multicast Stereo - Renders the scene from two different viewpoints, distributing
the workload across two GPUs. If you use VRED Design and an OpenVR HMD or
Oculus Rift, use this setting.



Render Settings Preferences- General Settings
tab

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Render
Settings.

Antialiasing

¢ Use Image Samples - Sets the number of samples taken during still frame antialiasing.
Higher values produce a cleaner result, while lower values reduce the render time. A
value of 256 is a good starting point, but may be too low for interior scenes with full
global illumination. Use this option when wanting to only render a set number of
frames. For example, if you want 256 frames rendered, you would set Use Image
Samples to 256.

e Use Time - Uses time, instead of image samples, to set the maximum time it takes to
render all still anti-aliased frames. More time produces higher quality images, but uses
more of your CPU. Less time reduces the quality of the image, but has less impact on
your CPU. Use this option when wanting to render all frames in a specify amount of
time.

¢ Adaptive Sampling - Enables the raytracer to skip regions that are already smooth and
focus on regions that are still noisy.

o Preview, Low, and Medium Quality - Uses these for lower quality, but faster
rendering times.

o High Quality, Ultra High Quality, and Highest Quality - Uses these for better
quality, but slower rendering times. Highest Quality disables adaptive
antialiasing and samples each pixel with the number of image samples specified.
This setting may use processing power on regions that are already smooth.

e Use Clamping Value - Activates clamping of bright pixels to eliminate white spots after
antialiasing. The value sets the maximum value for a white pixel. Activating clamping
and reducing the value, reduces the maximum resulting image color range.

Pixel Filter

A pixel filter weighs the image samples taken per pixel and therefore controls the antialiasing
quality of the rendering. High image filter sizes may result in blurry image results.

o Filter - Uses your preferred filtering method from the list. See Render Settings under
Pixel Filter.
o Size - Defines the number of neighboring pixels in width and height used for filtering.



http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=The-Render-Settings-Dialog

Features

e Monitor Luminance (cd/m?) - Sets the luminance value of the preferred display. When
using photometric parameters, the actual monitor luminance is necessary to reproduce
the rendering results with realistic photometric values on the display device.

¢ Enable Photometric Parameters - Enables photometric parameters for newly generated
scenes, not to the current scene. For a description of photometric consistent rendering,
see Render Settings.

¢ Enable Spectral Raytracing - Enables the optimization of all light colors when rendering
an image. In addition to the simulation of more reliable colors of materials, wavelength-
based spectral rendering enables the user to illustrate realistic dispersion effects. See
Render Settings.

¢ llluminant - Sets the light spectrum considered to be white. Usually this should be D65
to match daylight. The other option, Equal Energy, uses an equal energy spectrum as
white. An equal energy spectrum has an equal value for all wavelengths.

o Optimize for Many Light Sources - Optimizes light calculation by reducing the quality
slightly, in scenes with many light sources. This increases the rendering performance.
See Render Settings.

o Enable NURBS Raytracing - Enables NURBS to be raytraced when working with
polygons.

o BRDF Behaviour - Uses the BRDF value that is appropriate for your scene. For
compatibility reasons, you can choose between VRED version 6.0 and older, or newer
versions of VRED. See Render Settings.

Sim2 HDR

¢ Luminance Mapping - Sets the luminance mapping for the Sim2 HDR display when
photometric parameters are enabled. A value of 1 maps a luminance value of 1 cd/m?in
the rendering to a value of 1 cd/m? on the Sim2 HDR display.

Sound

¢ Play sound after finishing a rendering - Plays a sound to let you know when your render
is complete. This is useful if rendering is taking place in the background and you are
working in other applications.


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=The-Render-Settings-Dialog
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=The-Render-Settings-Dialog
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=The-Render-Settings-Dialog
http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=The-Render-Settings-Dialog

Render Settings Preferences- Ray Tracing Quality
tab

lllumination Mode

Set the default lighting mode for interactive and still frame antialiasing of materials.

e CPU Rasterization - Does not compute direct reflection, refraction, or any other
sophisticated visual effect.

¢ Precomputed lllumination - Comparable to VRED OpenGL rendering mode, this uses
precomputed ambient occlusion and indirect illumination for rendering and calculates
specular reflections and refractions and correct shadows from light sources.

¢ Precomputed + Shadows - Uses precomputed image-based lighting and indirect
illumination, but does not use precomputed ambient occlusion values. Instead, it
calculates shadows based on the active environment.

e Precomputed + IBL - Uses precomputed indirect illumination and samples the
environment.

¢ Full Global lllumination - Does not use any precomputed values, however, it accurately
samples the global lighting distribution in a physically-based approach. Some features
like Photon Mapping require the render mode to be set to Full Global Illumination.

Photon Tracing

Calculate the global illumination in a scene. The default VRED method, full global illumination,
provides high-quality results, but may require longer calculation times. Photon Tracing can
reduce the time required to render a clean image, especially indoor scenes.

The most common photon tracing mode used is Indirect Only. Caustics + Indirect mode
calculates indirect illumination and caustics, due to specular materials in a scene.

e Trace Depth - Sets the number of reflections taken into account during raytracing, when
calculating the color of a photon or ray.

¢ Interactive and Still Frame Count - These two photon count values specify the number
of photons being sent into the scene for each image sample. Specifying a photon count
of 100 photons, while setting the image samples to 256, results in 25,600 photons sent
into the scene for a frame. More photons result in smoother results.

¢ Photon Radius - Specifies the radius around a scene’s hit-point used by the raytracer to
find photons. A larger radius allows the raytracer to find more photons, but may result
in slower lookup times.

¢ Interactive and Still Frame Final Gather Quality - There are two ways to use the photon
map. The first uses caustic photons. It gathers photons around a hitpoint to calculate



the incoming illumination. This gives fast interactive performance and calculates all light
paths in a scene; however, it might require a high photon count to get a clean image.
The second way is to use final gathering. In final gathering, a one-bounce indirect
illumination is performed before evaluating the photon maps. This function is the
default photon-tracing approach in VRED, since it generates high-quality images quickly.
Setting the final gather quality to Off enables the first approach, while setting it to any
other value uses the second approach.

¢ Final Gather Radius - Sets the lookup radius used to find the nearest final gather point
during raytracing. Using a smaller radius increases performance, but requires more
photons to avoid dark regions.

o Final Gather Refresh - If Final Gather Quality is set to 1 or higher, the update frequency
of the photon map can be set. By default, photon maps are updated for each image
sample, sending many photons into the scene. If Final Gather Quality is set to Off, it is
often enough to update the photon map only once per frame and use it for each image
sample to reduce the render times.

o On Each Sample: Updates the photon map for each image sample. This is the
default setting, since it also works for scenes with animated objects that may
otherwise cause flickering.

o On Scene Change: Updates the photon map once per frame, unless motion blur
is activated. Since caustics require many photons, the caustic map will still be
updated for each sample, while the indirect illumination photon map can only
update once. This setting often results in the best rendering performance, but
requires a much higher photon count to receive artifact-free results. This is
particularly true when rendering scenes with animated objects, where the result
may flicker in regions with a low photon count. Because of this, this mode should
only be used for scenes with static geometry and materials.

¢ Use Final Gather for Glossy Reflections - Stops glossy reflections from being evaluated
by path tracing and uses the final gather map, instead. This feature reduces the render
time, but results in less accurate reflections.

Quality and Depth Sliders

o IBL Sampling Quality - Specifies the number of rays used to sample the environment
map. More rays give higher quality, but require more time.

e Reflection/Refraction Sampling Quality - The same principle as IBL Sampling Quality
applies; set the number of rays used for sampling.

e Trace Depth - Defines how many interactions (such as reflect and refract) a ray has
before it terminates. Higher numbers mean higher quality.



Photon Tracing Notes and Tips

Photon tracing is useful in interior scenes. In exterior scenes, most light illuminates the scene
directly, so the VRED default mode of full global illumination is likely to offer better
performance.

The number of photons emitted is not the same as the number of photons stored. If a photon
misses the scene, it is not stored. A photon bouncing several times in a scene might be stored
more than once. To keep the number of emitted photons as low as possible, place any light
emitters in a way that most photons hit the scene.

When using final gathering, scenes may suffer from light leaks, if the photon radius is too large.
Light leaks result mainly from bad geometry in architectural scenes. An example would be the
interior of a room illuminated through a window, with the walls being modeled as simple
planes. Any geometry near the wall would get light from outside the room, since there is no
actual wall thickness. The solution would be to model the outer walls, as well. Reducing the
lookup radius may also fix the problem, but may require shooting more photons into the scene.

Final gathering may also show problems in scenes with strong indirections, where the scene is
primarily illuminated by light, resulting from reflections off a wall. In these situations, disabling
final gathering may give you a cleaner result.



Render Settings Preferences- Advanced tab

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Render
Settings.

Cluster

Enable cluster mode and enter hostnames to be used to render the scene. The default is
localhost.

Snapshot

Enter a path for where snapshots will be stored. Click the icon to the right to browse to a
location.

Signature

Create a signature to be added to each video or image you produce. The signature format is:
filename -date -time -comment

e Add Signature - Adds a signature to each video or image, when enabled.

Use the remaining controls to format your signature and customize what information gets
included.

Position x/y sets the distance of the signature from the lower left corner of the output.
Color sets the color of the signature text. Use the slider to select the color.

1 Add Filename adds the filename to the
- signature, when enabled.

2 Add Date adds the date to the signature,
when enabled.

3 Add Time adds a timestamp to the
signature, when enabled.

4 Comment adds a comment to the
signature, when enabled.




Script Preferences

Enter scripts or script commands using the Script Editor. They are executed on each startup. For
further information, please refer to the VRED Python Documentation found in Help > Python
Documentation.

In the Menu Bar, select Edit > Preferences, then on the left side of the dialog box, select Script.



Selection Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select
Selection.

Base

e Bounding Box Visualization Size - Defines a minimal bounding box size for objects of
size 0.

e LOD Selection - Automatically selects all the other children of a distance LOD (Level of
Detail) node, if the geometry is a child of a distance LOD node and you are selecting a
geometry node in the Render Window.

e Auto Scroll to Selected Node - Initiates an automatic scroll in the Scene Graph view to
the selected node, when selecting a geometry node in the Render Window.

o Select 100% Transparent Objects - Enables the selection of objects that have 100%
transparent material from the Render Window. This feature only works in OpenGL.

Wireframe

¢ Enable Wireframe - Draws a wireframe of all selected objects.

e Always in Front (OpenGL Only) - Draws the wireframe on top of all objects, even if
other objects cover the selected object.

e Wireframe Color - Sets the wireframe color.

Selection Modes

o Show Preselection Highlight - Displays the bounding box of an object in the preselection
color before selection.
o Preselection Color - Sets the wireframe color.



Substance Preferences

Make changes to the preferred settings of Substance materials and save them for future use.

Setting Render Engine Settings
Determine how Substance textures are rendered. Select one of the following:

e GPU - This tends to be the preferred setting, as it performs better, is faster, and can
handle large textures. GPU can compute up to 8K Substance textures.

e CPU - Use CPU to lower hardware resources when multitasking or rendering. The
tradeoff is performance. Large textures can be rendered, but it will be slow.

e Automatic - The Allegorithmic Substance Manager chooses the best option for the
render engine.

e Inthe Menu Bar, select Edit > Preferences > Substance.

e Select an option from the Render Engine dropdown. Choose from GPU, CPU, and
Automatic.

Setting the Default Output Size

This determines the default output size when loading a Substance archive and resetting a
graph.

If using presets, see Applying a Preset in Working with Substances to understand how output
size is affected.

Keep in mind, the larger the size, the more resources required for rendering.

1. Inthe Menu Bar, select Edit > Preferences > Substance.
2. Click the arrow next to Default Output Size and set a value.

NOTE To set different output sizes for width and height, click the Lock to unlock the
proportions.



Transform Preferences

Enter step sizes and Transform editor settings.

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select
Transform.

Transform Step Size

Enter step sizes for transform, rotation, and scale.

Transform Editor

Choose the transform variant display settings for the transform dialog.

[ ) Off

e Transform Variant Window

e Transform Variant Window & Variant Options
e Share



VRPN Tracking Preferences

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select VRPN
Tracking.

o Default Config File - Specifies the default configuration file for a VRPN tracking server.
This will be used in the VRPN Tracking dialog box, if you right-click the Server box and
select Use Default Config File.

¢ Load Configuration From Project - Makes it possible for the current configuration to be
overwritten with the one from a loaded project.

e Clear Session On New Scene - Clears the current configuration for a new scene.

e Auto Start/Stop Internal VRPN Servers - Automatically starts or stops internal VRPN
servers when enabling or disabling tracking.



Virtual Reality Preferences

Find out about the Virtual Reality preferences for customizing settings for general VR, teleport,
and StarVR use.

Edit > Preferences > Virtual Reality

Use the Virtual Reality preferences to customize settings for general VR, teleport, and StarVR
use. Once everything is set, click Apply.

n Preferences

Module Virtual Realitv
Inventar

General  StarvR
General

Default Visualization | Hands

Teleport
WRL
FinalRenderPass
Help Range
- Import

Ground Mode

OpenPDM
Plugins

Render Options
Render Settings
Scenegraph

S on
Transform
VRPN Tracking

Weblnterface
b

Load All Defaults Load Default OK. Cancel

General (tab)

Use these parameters to customize any HMD.

General

o Default Visualization - Sets whether the initial session starts with VR hands or
controllers displayed.

e Show Tooltips - Toggles the visibility of the controller tooltips on or off. By default, this
option is toggled on.



¢ Create Collision Objects - Toggles the creation of collision objects for all touch sensors
and WebEngines in the scene on or off. Without them, you cannot interact with touch
sensors and WebEngines when using VR Hands.

Teleport

Use these parameters to customize your teleporting mode and range.

¢ Ground Mode - Sets the default mode when teleporting. Either teleport onto models or
into and around them.

Important: To teleport into a vehicle or anywhere on the ground plane, select On
Ground Plane. When On Geometry is selected, you can teleport onto geometry, but not
into it.

¢ Range - Sets the limit for how far you can teleport within the scene.

StarVR (tab)

Use these parameters to customize your StarVR settings.
Rendering

o Foveated Rendering - Toggles Foveated Rendering on or off. When enabled, eye-
tracked areas are rendering in high resolution and peripheral areas in low resolution.

o Foveated FOV factor - Only available when Foveated Rendering is enabled. Defines the
percentage of the whole field-of-view per eye used for the high-resolution area. For
example, is the FOV factor is 0.35 = 35% of whole eye FOV used for eye tracked Render
Window.

o Foveated Resolution Scale - Only available when Foveated Rendering is enabled. Sets
the resolution scale factor for high-resolution, foveated, areas.

¢ Non-Foveated Resolution Scale - Only available when Foveated Rendering is enabled.
Sets the resolution scale for low-resolution, full FOV, non-tracked, areas. Should be
lower than 1.0.

¢ Non-Foveated Rendering - Toggles Non-Foveated Rendering on or off. When enabled,
eye-tracked and peripheral areas will be rendered at the same resolution.

¢ Front View Resolution Scale - Only available when Non-Foveated Rendering is enabled.
Sets the resolution scale for front Render Windows in non-foveated rendering mode.

o Side View Resolution Scale - Only available when Non-Foveated Rendering is enabled.
Sets the resolution scale for side Render Windows in non-foveated rendering mode.

o Single Texture per Eye - Only available when Non-Foveated Rendering is enabled.
Toggles the use of only one texture per eye in non-foveated rendering mode, instead of
the two textures, front and side.



Weblnterface Preferences

Activate the VRED Professional internal Web Server and turn on debug mode, if necessary.
Activating the Web Server allows the execution of remote Python commands. A local firewall is
recommended.

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select
Weblnterface.

Base

o Enable Web Server - Makes it possible for the execution of remote Python commands.
When selected, the following options become available.

e Port - Displays the server port.

e SSL Port - Displays the secure server port.

o Enable Debug Mode - Enables enhanced logging in the VRED terminal.

o Allow request from localhost only - Denies access to all other hosts, except localhost.

o Allowed hosts - Makes it possible for the host names to be entered.



Render Options Preferences- Visualization tab

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Render
Options.

Render Window

Use the resolution controls at the top of this window to set your preferred render resolution. If
you do not set a resolution, the render window will adapt to the size of the main VRED window.

¢ Use Fixed Resolution - Locks the Render View to a fixed pixel resolution.

¢ Pixel Resolution - Sets the width and height of the Fixed Pixel resolution.

¢ Enable Downscale - Enables downscaling to help less powerful computers render more
interactively, according to individual scene complexities and when moving the camera.
Available only in raytracing.

o Downscale Quality - Contains the following options:

o Low - Uses every second pixel for the calculation.
o Medium - Uses every fourth pixel for the calculation.
o High - Uses every eighth pixel for the calculation.

e Antialiasing Quality - Contains the following options:

o Off - The original resolution is displayed.
o Low, Medium, High, and Ultra High - Quality levels are configured in
Visualization Advanced > Realtime Antialiasing Presets.

For example - With Multisampling set to 2 Samples, two times the original
resolution displays. If Enable Supersampling is selected, rendering occurs twice
in the x and y (effectively four times). With Multisampling at 2 and
Supersampling selected, the quality is eight times the original resolution.

o Enable Postprocess Antialiasing - Attempts to smooth the hard edges of the image,
based on filtering. Results are lower quality, but you get higher performance.

o Disable Realtime Antialiasing on Camera movement - Disables realtime antialiasing
during camera movement and re-enables it when camera movement stops.

o Enable Still-Frame Antialiasing - Activates still-frame antialiasing rendering for OpenGL
and raytracing render mode. Still frame antialiasing progressively renders the still image
over time.

o Still Frame AA After - Sets the duration to wait for user input before automatically
beginning antialiasing.

¢ Interactive Material Preview - Activates interactive material preview, while dragging
and dropping a material onto an object in the Render View.



¢ Show Auxiliary Nodes During Antialiasing - Keeps all auxiliary visualizations, like
clipping or manipulators, visible during antialiasing.

¢ Limit Near and Far Clipping Plane - Objects closer to the camera than the near clipping
plane and farther than the far clipping plane are not drawn anymore. Sets the distances
using the Near Clipping Plane and Far Clipping Plane controls.

¢ Near Clipping Plane - Sets the distance between the near clipping plane and camera
position. Objects between the camera position and this near plane are not drawn.

¢ Far Clipping Plane - Sets the distance between the far clipping plane and camera
position. Objects beyond this far plane will not be drawn.

o Show Camera Visualizations - Displays a representation of the camera in the Render
View.

o Show Light Visualizations - Displays a representation of the light in the Render View.

Lighting

o Headlight Behaviour - Sets the default state of the headlight for new scenes. Select
Auto to leave the headlight turned on until the first Truelight Shader is used. Select
Ignore to retain the headlight state.

e Use Point Headlight - Uses a point light as headlight, instead of a directional light.

Navigation Help

¢ Show Coordinate System - Shows a miniature (global) coordinate system in the lower
right corner of the Render View.

¢ Show Navigation Cube - Shows a cube in the upper right corner of the Render View,
whose corners, edges, and faces are shortcuts to align the camera.

¢ Use Z-Up Coordinate System - Sets the z-axis as the up-axis.

Progress Cursor

Adjust the progress cursor displayed during stillframe antialiasing.

e Size - Sets the size of the cursor.

o Show Progress - Displays the progress of the antialiasing with the render progress
cursor.

¢ Static position - Displays the progress at a static position in the render windows and not
with the moving cursor.



Render Settings Preferences- Image tab

In the Menu Bar, click Edit > Preferences, then on the left side of the dialog box, select Render
Settings.

Image

e Resolution - Sets the resolution width and height in pixels for images rendered to disk.
Use the drop-down list to select from standard resolutions.

o DPI (Dots Per Inch) - Defines the image resolution in dots per inch.

e Size - Displays the physical image size in millimeters and calculates it using the
resolution and DPI values.

Advanced

¢ Supersampling - Enable the increase of antialiasing quality. This may impact
performance.

¢ Stereo Mode - Options include Mono, Stereo, 5 Eye Stereo (five images), and 9 Eye
Stereo (nine images).

o Compression Quality - Sets the compression quality of an image by percentage. This
only applies to image formats that support compression, such as JPG. For no
compression, enter -1.

o Export Options - Select the Export options you want:

o Export Image with Alpha Channel - Renders the alpha channel into the resulting
image, if the file type supports it. You can select the alpha channel color
separately.

o Show Rendered Image After Saving - Opens a separate window, showing the
rendered image.

Single Image Viewer Window - Shows only one image per window.
Ignore Aspect Ratio - Squashes or stretches the rendered image and ignores the
aspect ratio.

o Export to formats such as TIFF/PSD (32 bits per channel), EXR (16-Bit Float), and
Multi Layer EXR/PSD.

Animation

Use these controls to set the start frame, stop frame, and frame rate for your animation. You
can export a series of images or an AVl movie.



Geometry



About the Geometry Editor

Scene > Geometry Editor

The Geometry Editor contains functions for modifying scene geometry. Use it to adjust/flip
normals and re-tessellate NURBS surfaces.

il Geometry Editor
Mormals | Geometry
Mormal Calculations

Crease Angle 5 Calculate Mormals

Length Mormalize Mormals
Mormal Consistency Make Consistent
Face/Surface

Flip Mormals
Vertex

Mirrored Flip Mormals Flip Mirrared Flip Mon-Mirrored

Adjacency Selection
separate Objects

Tangents / Binormal

Normals

These parameters affect the normals of the selected geometry.

Normal Calculations

e Crease Angle - Determines the hardness of the shading between geometry edges. A
lower value gives a harder look to the edges. While values around the default of 35
degrees give a smoother appearance.

e Calculate Normals - Starts to recalculate the normal orientation for the selected objects.

¢ Length - Normalizes the normal vector lengths in the geometry to a value of one.



¢ Normal Consistency - Removes the inconsistencies with surface normals that can occur
when importing geometry; some normals point inside and others outside (the
Vertex/Face Normal Rendering Mode helps to identify affected objects). This option sets
all normals so they are pointing on the same side of the surface geometry.

¢ Flip Normals - Enables you to flip all types of normals.

o Face/Surface - Switches the direction of the face or surface normals of the
selected geometry.
Vertex - Switches the direction of the vertex normals of the selected geometry.
o Face and Vertex - Switches the direction of both the face and vertex normals of
the selected geometry.

e Mirrored Flip Normals - Allows the flipping of the normals for instanced geometry, such
as a mirrored surface. The Flip Mirrored button flips the normals for the instanced
object, while the Flip Non-Mirrored button flips the normals for the original object.

Adjacency Selection

Selects the triangles of the geometry that have neighboring vertex normals less than the given
Crease Angle value. This function, along with the Separate Objects function, can be useful when
selecting portions of an object to separate it.

e Crease Angle - Defines the angle used for identifying neighboring vertex normals.
o Select - Starts the identification and selection process.

Separate Objects

Separates geometry into discrete objects, when the angle between the vertex normals is larger
than the value specified by the Separation Angle.

e Separation Angle - Defines the angle used for separation.
e Separate - Starts the separating process.

Tangents/Binormal
Calculates the tangents and binormals of the given UV texture coordinates.

e Source - Shows the texture coordinates that should be used to calculate the tangents &
binormals

o Tangent - Shows the texture coordinate slot that the tangent values are saved in.

e Binormal - Shows the texture coordinate slot that the binormal values are saved in.

e Calculate - Executes the calculation using the selected values from Source, Tangent, and
Binormal.



Geometry

These parameters affect the selected geometry.

Tessellation

Provides the functionality for re-tessellation of surface (NURBS) data in the scene.

o Tessellation Quality - Displays different presets to help you choose reasonable settings,
if you are a casual user.

Tessellation Coarse Low Medium High
Quality
Chord 1.00 0.15 0.075 0.0375
Deviation
Normal 30.00 20.00 10.00 7.50
Tolerance
Max Chord 400.00 300.00 200.00 100.00
Length
Enable Yes Yes Yes Yes
Stitching
Stitching 0.10 0.10 0.10 0.10
Tolerance

e Chord Deviation - Describes the maximum deviation between the NURBS surface and
the tessellated surface. A low value results in more accurate polygon model but it also
increases the number of triangles.

¢ Normal Tolerance - The normal tolerance is the allowed normal deviation between the
normals on the ends of a tessellated edge.

¢ Max Chord Length - Defines the maximum edge length of the generated polygons. Long
polygon edges are not shaded smooth within the Render Window. This setting is helpful
to avoid such faceted effects.

o Enable Stitching - Rebuilds existing topology and makes edges of selected shells align to
each other, when enabled on tessellation. It avoids ragged edges on tessellated
representation within the Stitching Tolerance.

o Stitching Tolerance - Sets the tolerance where two adjacent edges are considered to be
touching and should be stitched together.

e Convert to Convex - Converts concave polygon primitives into convex polygons, which
are polygons with interior angles more than 180 degrees. Concave polygons may cause
problems during rendering.



Decore

Removes redundant geometry that is inside other geometry, like screws and mountings inside a
door covering. A virtual camera flies around the selected object, takes screen shots, and
removes any non-visible geometry.

e Quality Resolution - Defines the resolution of the images taken. A higher resolution
gives more precise results.

e Quality Steps - Defines the number of images taken during the analysis. A higher value
gives more accurate results.

e Correct Wrong Normals - Flips polygon normals pointing away from the camera, if they
are encountered during the analysis.

e Removal - When geometry is determined to be inside another and non-visible, then one
of these options are available:

o Disabled - Removes nothing.
o Object Level - Removes hidden objects.
o Polygon Level - Removes hidden polygons.



Working with Geometry

You can create the following types of geometry.

Line

The connection of two points. Every point has X, Y, and Z coordinates for its positioning in 3D
space. The representation of a line object in the Render Window depends on the active render
engine. In OpenGL mode, a line is represented as a line. In Raytracing mode, it is represented as

a tube capped with half spheres on both ends. The Line Tube Radius material setting controls
the radius of the representation.

Plane

A flat quadratic face often used to place object shadows onto the ground below. It has Xand Y
dimensions and it requires input for the number of sub-divisions for both axes.

Box

A quadratic, three-dimensional room, also known as a cube. It has X, Y, and Z dimensions and
requires input for the number of subdivisions for each axis.

Cylinder

An object that has two circular ends, with the same radius, parallel to each other. A cover
wrapped around the distance between, or height, builds the outer skin of the primitive.
Increasing the number of sides gives a less faceted look to the object.

Cone

Similar to a cylinder; has a circular base, with a top that converged to a single point. Faces for
bottom or side are only created when related check boxes are selected upon creation.

Sphere

A three-dimensional primitive in the form of a ball. Every point on the surface has the same
distance to the center point. This distance can be adjusted within the dialog box, using the
radius value. The values for latitude and longitude resolution result in the number of horizontal
and vertical subdivisions.



Torus

An object shaped like a donut. It has a circular profile limited by the inner and outer radius. The
surface is created by rotating the profile around the perpendicular axis in the center of the
object. The ring's value controls the number of subdivisions along the axis of rotation. The
side's value controls the quantity of horizontal subdivisions.

Dome

A dome, or hemisphere, has a flat circular surface at the bottom and a half sphere covering it.
The border edge to the bottom surface is chamfered. The Base Radius value controls the
dimension of the half sphere, Ground Radius controls chamfer creation. Latres defines the
number of perpendicular subdivisions, Longres defines the number of subdivisions around the
perpendicular axis.

Find out how to create and edit geometry, as well as illuminate objects. Also, learn about
cloning and mirroring lights and how you can use this in VRED.

How to Create and Edit Geometry

1. Inthe Menu Bar, click Scene > Create Geometry.

2. Select the object type you want to create.

3. Enter values appropriate for the object, such as XYZ coordinates, length, width, height,
radius, and so on.

4. Inthe Menu Bar, click Scene > Geometry Editor.

5. Use the Normals and Geometry tabs to make changes to your geometry.



Materials



Working with Materials

Use the Material Editor to create materials and convert them from one file type to another.

How to Create Materials

If you need a material for OpenGL, see the section to follow.

1. Inthe Menu Bar, click Scene > Material Editor.
2. Click Create/Convert > Create Material.

Scene  Window

1.20

Falloff 10.00

Texture

3. Select the material type you want. This create that material.

NOTE Another way to create a material is to right-click in the Material Tree View, click
Create Material, and select a material from the list.
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How to Create OpenGL Materials

Create a material that will work in OpenGL.
1. Inthe Menu Bar, click Scene > Material Editor.

2. Click Create/Convert > Create OpenGL Material.
3. Select the type you want. This creates an OpenGL material.

How to Convert Materials

Convert one kind of material to another.

1. Inthe Menu Bar, click Scene > Material Editor.

2. Select a material in the Materials Preview Pane.

3. Click Create/Convert > Convert.

4. Select the type of material to convert to. This converts the material.

How to Toggle an Interactive Material Preview

In the Menu Bar, select Visualization > Interactive Material Preview. When enabled, dragging a
material (without dropping it) over an object provides a preview of how the object would look
with the material applied.

How to Preview and Apply a Material

Ensure Interactive Material Preview is enabled.

1. Inthe Menu Bar, click Scene > Material Editor.

2. Drag (without dropping) a material from the Material Editor over any object in the
scene. This provides a preview of what the object will look like with the chosen material.

3. Do one of the following:

o If you decide you do not like the material choice, without releasing the mouse,

drag it back to the Material Editor and no change is made.
o If you decide you like the material choice, release the mouse.

How to Edit a Material

Use the material parameters to make changes to a material.

1. Inthe Menu Bar, click Scene > Material Editor.
2. Select a material from the Material Preview Pane.



Materials

Scene

Darkening 1.20

Falloff 10,00

Texture

In the pane to the right, use the parameters to make changes to the material color,
texture, incandescence, transparency, displacement, raytracing, and more.



About the Material Editor

Scene > Material Editor

Use the Material Editor to create, modify, and group materials within VRED. For information on
specific materials, see the Materials section.

The Material Editor is comprised of the following:

$28 Material Editor _ OO G 1 Menu Bar

' ' 8 2 Materials Section
(Selector)

3 Search Bar and
Filter

4 Materials Tree
View

5 Tags Section
(Selector)/Tree View
6 Groups/Tags Pane
7 Materials Preview
Pane

8 Attributes Pane

9 Icon Bar

252 Material Editor File

File Edit Scene  Window

Contains options for loading and saving materials, loading
animation to the Materials Editor, rendering preview images,
and viewing statistics.

o Load Materials - Loads a previously saved material from a file.

e Save Materials(s) - Saves the selected materials to a file.

e Load Animation To Materials - Applies a saved material animation to the selected
material nodes.



¢ Render Preview Images - Renders the preview images of all materials, depending on the
used mode, either in OpenGL or Raytracing. The previews are usually created when
needed, which can result in delays while scrolling through the preview list. Creating all
previews explicitly takes a bit of time and avoids delays.

e Statistics - Shows some important statistics about the materials used within the scene,
such as the number of materials and textures and amount of memory used by the
materials.

Edit

Contains options for copying, pasting, merging, referencing, optimizing, removing,
locking/unlocking, and compressing and decompressing.

e Copy - Copies the selected material to the clipboard.

e Paste - Pastes a material saved on the clipboard into the material tree.

o Duplicate - Creates a unique copy of the selected material.

o Delete - Deletes the selected material.

e Merge Duplicate Materials - Deletes copies of a material and only uses one, when two
materials of the same type and settings are available. This also updates any material
references on objects, so they use this one material.

e Remove Unused Materials - Removes materials not referenced by an object from the
material tree.

o Reference Unused Materials - Creates a reference to any unused materials, so that they
are not erased by commands such as Remove Unused Materials.

e Optimize Materials - Optimizes materials to improve render performance.

e Optimize Textures - Optimizes textures to improve memory performance.

e Remove All Groups - Removes all material group nodes and places the materials in the
top level of the material tree.

e Scroll to Selected - Scrolls to the selected material. This is useful when working with
large lists of materials.

e Lock/Unlock - Prevents or allows the material to be modified.

e Compress/Uncompress Textures - Compresses or decompresses textures to save
memory or improve speed.

Create/Convert
Contains options for creating and converting materials, groups, switches, and environments.

o Create Material - Creates a Truelight Material. Select materials from its list. See the
Materials section for a full listing of available materials and options within VRED.

¢ Create Environment - Creates an environment map material. Select environments from
its list.

¢ Create OpenGL Material - Creates a OpenGl material. Select OpenGL materials from its
list.



e Create Group - Creates a new empty material group node.

e Create Group from Selection - Creates a material group node filled with the selected
materials.

e Create Switch from Selection - Creates a material switch filled with the selected
materials.

e Convert - Converts the selected material of one type into another.

Scene

Contains options for dealing with selecting things within a scene.

o Select Nodes - Selects the geometry nodes assigned to the currently selected materials.

o Add Nodes to Selection - Extends the selection in the Scene Graph to include nodes
with the currently selected material.

¢ Apply Selection Nodes - Applies the currently selected material to the selected
geometry nodes in the Scene Graph.

Groups/Tags Pane

Shows the logical sorting and listing of the currently created materials. This is comprised of the
Materials/Tags Selector, Search Bar and Filter, Material Tree, and Tag Tree.

Window

Contains the Groups/Tags, Preview, Attributes options for changing the appearance of the
Material Editor. When an option is checked, that component is added to the editor. When
unchecked, it is removed.

All Components

Shadow Material

Reflection

Raytracing




Groups/Tags Disabled

Shadow Material

Reflection

Raytracing

Sets whether a section will be Materials or Tags. Click the selector to pick which view is shown
in which section. By default, one shows Materials and the other, Tags.

. Search Bar & Filter

EE ': Material Editor

Conducts searches or filters for materials and tags. These can be searched for by name, using
the Search Bar, or by material type, using the filter icon to the right of the search input box. The
icon turns orange when a filter is active.



. Materials Tree View
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Lists all the materials and groupings within the scene.

. Tags Tree View

Substance

Lists all tags found in the scene materials. By clicking a tag, the preview is filtered by materials
with the selected tag. Tags can be defined in the general section, next to the material in the
Attributes window or by dropping the material on a tag. Dropping a material group on a tab
assigns the tag to the entire group.

. Materials Preview Pane
Materials

Shows a visual listing of the materials, depending on the selection. Click
something in the Materials Tree. When a material group is selected, only
the materials in that group is shown. If no material groups are selected,
then the entire listing of scene materials is shown.

Slider - Changes the size of the previews. At the bottom of the Materials
Preview Pane, drag the slider to increase or decrease the size of the
PlasticMaterial previews_




Shows all available settings for the currently
selected material, along with a preview of the
material. Any tags associated with the material are
listed to the right of the preview. A complete listing
of material attributes and their functions are found
below the preview.

Diffuse Texture
Glossy Texture

Roughness Texture

Context Menu

Contains quick shortcuts to commonly used Material Editor functions.
Right-click in the Materials Section & Material Preview Pane

¢ Create Material

e Create Environment

e Create OpenGL Material

o Edit

e Convert

e Load/Save Materials...

e Create Group

e Create Group from Selection

o Create Switch from Selection

o Select Nodes

¢ Add Nodes to Selection

e Apply to Selected Nodes

CrieN e Apply Environment to Selected Nodes (only
S qvailable when Environments is selected)

e Apply Environment to All Materials (only
available when Environments is selected)

Cirl+

Jodes

Apply Environment to All Materials,




Right-click in the Tags Section

e New Tag

e Add to Selected Materials
e Remove Tag from Material
e Remove Tag

e Remove All Tags

Contains visual shortcuts for commonly used commands in the Material Editor. The order of the
icons is:

e Create - Creates a material.

o Duplicate - Duplicates the currently selected material.

e Create Group - Creates a group the from selected material(s).

o Select all nodes - Selects all nodes with the currently selected material applied.
e Apply - Applies the selected material to all currently selected nodes.

e Remove - Removes all unused materials.

o Delete - Deletes the currently selected material.

Keyboard Shortcuts

There are several hotkeys available for the Material Editor:

e Select Nodes

¢ Add Nodes to Selection

e Apply to Selected Nodes

e Create Group

e Create Group from Selection
e Scroll to Selected

o Copy
e Paste
¢ Rename

o Delete <pe1>

¢ Remove Unused Materials
e Optimize Materials

¢ Optimize Textures

e Lock

¢ Unlock



About the Substance Attributes

Shag blacklight
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Substance Package
Texture Settings
Lava Flow

Channels

Technical parameters
Bump

Incandescence
Displacement
Raytracing

Common

The Substance Attributes

The top part of the Substance Attributes displays a Material Preview and the following
additional information:

e Substance Name - Provides the name and location of the Substance.

. H Load - Opens the Load Substance Archive dialog for locating a Substance. By default,
it opens to the last opened directory.

T
o k=l Reload - Reloads the Substance archive file.
IMPORTANT Any previous changes made to the material are lost, including presets.

e Id - Identifies the listed presets with a numeric value.
e Presets - Displays the name of the listed Substance presets.
o Double-click LMB to apply the preset.
o Double-click MMB to apply the preset AND set the default output size.



Substance Parameters

This next section houses parameters. Most substances will have Substance Package, Texture
Settings, Bump, Displacement, Raytracing, and Common parameter categories, along with their
own unique categories of parameters.

Supported Texture Channels
Here is a list of the supported Substance output channels:

¢ Base Color (Required)

¢ Roughness (Required)

¢ Metallic (Required)

¢ Normal (Optional) - VRED expects the normal texture to be generated in DirectX normal
format (i.e., +X = right and +Y = down).

e Height (Optional)

¢ Emissive (Optional)

e Opacity (Optional)

¢ Specular Level (Optional)

¢ Ambient Occlusion (Optional)

¢ Anisotropy Level and Anisotropy Angle (Optional) - VRED uses the anisotropy angle for
a clockwise rotation.

Here is a list of Texture Channels that are not easily found in VRED:

¢ Normalis found in Bump (Bump Intensity). Tangent-space Normal mapping is used.
Bump Intensity is set to 1.0 by default to enable normals. When Bump Intensity is set to
0.0, Normal mapping is disabled.

¢ Height is found in Displacement. By default, Displacement mapping is disabled
(Displacement Height is set to 0). To displace the geometry, based on the content of the
height texture, set Displacement Height to a value greater than 0. The Displacement
Offset defines the texture values used to extrude (values larger than Offset) or indent
(values smaller than Offset) the geometry.

e Height is also found in Bump (Parallax Intensity + Bump Type). Instead of using
Displacement mapping, a method called Parallax Mapping is used to create the
impression of a displaced surface.

Parallax mapping is faster than real displacement mapping; however, it does not
generate the correct silhouettes and might display artifacts. By default, Parallax
Mapping is disabled (Parallax Intensity is set to 0.0). Bump Type controls use the Parallax
Mapping method. For example, the Bump Type, Bump Mapping, enables standard
Parallax Mapping and Displacement Mapping enables Parallax Occlusion Mapping.



o Emissive is found in Incandescence. If a material has an emissive texture, the
Incandescence Intensity will be set to 1.0 by default.
e Opacity is found in Transparency. The Use Cutout option will be enabled by default.

Substance Package Parameters
The following list is comprised of parameters we feel are notable:

o Graph - Specifies the graph used by the Substance. Each graph can change the look and
makeup of a Substance. Click the drop-down and select a graph.

o Reset - Resets the current selected graph to its default parameters. However,
any VRED material setting changes made to Texture Settings, Bump,
Incandescence, Displacement, Transparency, Raytracing, or Common will
remain. See Resetting a Graph in Working with Substances.

e Output Size - Sets the rendering output resolution for each Substance material. For a
Substance that contains multiple materials, you can set some materials to a lower
resolution, and others to a higher one. Doing this, enables you to control memory usage
and reduce rendering time.

¢ Random Seed - Randomizes the texture patterns within the Substance, based on the
numeric value entered.

For the first image, Random Seed = 0. For the second, it is 30. Notice the difference in
the texture pattern.

Texture Settings

¢ Mapping Type - Sets how the Substance is mapped onto your geometry. Choose from
UV, Planar, and Triplanar. Use this in combination with other Texture Settings such as
Repeat Mode UV, and Texture Size to adjust your Substance to the geometry.



Substances in VRED

Material Editor > Create/Convert > Create Material > Substance

What is a Substance

A Substance is created with Substance Designer and can be loaded into VRED through the
Material Editor. When a Substance is loaded into VRED, it is converted into VRED readable
texture images, which are used for rendering. The file format for it is .sbsar.

A Substance contains one or more graphs with texture outputs. These textures are generated
by the Substance Render Engine. We use the texture maps to render the material in VRED.
Besides the original Substance graphs, the generated textures are stored within the VRED
material. Therefore, if you use a large texture resolution (Output Size), the file size of your VRED
scene will also increase.

If a Substance isn't quite to your liking, tweak it. Change its parameters and create presets.
Keep in mind, though a Substance can be tweaked, and presets created and exported, there is
no way to create an actual Substance in VRED. To create one, use the Allegorithmic Substance
Designer.

For a more in-depth look at what substances are, see Allegorithmic's website.

Metal/Roughness Workflow

VRED supports the Substance metal/roughness default workflow; however, at present, we do
not support the specular/glossiness workflow. For information on the metal/roughness
workflow, see this short description from the Allegorithmic forum or this longer one from
Substance Academy.

NOTE If one of these textures (Base Color, Roughness, Metallic) is missing, the Substance
metal/roughness result will be incorrect.

Loading a Substance

Substances (.sbsar files) need to be brought into VRED to use them. If you already have some,
access them through the Material Editor. If not, visit these Allegorithmic links to download and
buy substances.:

¢ Community share site
e Allegorithmic's share site



https://www.allegorithmic.com/
https://forum.allegorithmic.com/index.php?topic=3243.0#msg14976
https://academy.allegorithmic.com/courses/the-pbr-guide-part-2
https://share.allegorithmic.com/
https://source.allegorithmic.com/assets

e From the Quick Access Bar, tap Materials to open the Materials Editor.
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e Select Create/Convert > Create Material > Substance to load a Substance.

e Click H and locate a Substance on your machine.
e Select a Substance.
e Click OK to load your selection into the Material Editor.

Substance

& |scene

s SUBSTANCE ;ra/OneDrive - autodesk/VRED, 2!

Id Presets

Substance Package

Graph | metal_floor
Output Size | 512

Random Seed |0

Texture Settings

metal_floor
Bump
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TIP Whenever you open the Load Substance Archive dialog, it opens to the last opened
directory.



Applying a Substance to Geometry

With your scene loaded, click-drag the Substance from the Material Editor onto the geometry in
the Viewport.

Studio
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To assign a different Substance, in the Material Editor, drag and drop a different Substance
onto your geometry. The material will automatically update on the geometry.

Reloading a Substance

When changes have been made to a Substance, using Substance Designer, you can grab the

updated version by clicking % Reload.

Creating a Presets

When creating a preset, you can make changes to the parameters before creating it or after it.
If you do it after, use Recapture Preset.

In the Presets area, right-click and select Create Preset or use the Insert hotkey. A new preset is
added to the list.

Recapturing a Preset

If you tweak a preset and you want to recapture it with these changes, right-click the preset
and select Recapture Preset.



Applying a Preset

When you apply a preset, it changes the appearance of the Substance.

If you apply a preset with double-click LMB (left mouse button) or with the context menu, the
output size will be contained in the preset. However, if you apply it with double-click MMB, the
output size will be overwritten by the specified value from the preferences.

In the Presets area, with a preset selected, do either of the following:

e right-click and select Apply Selected Preset.
e double-click the preset.

Renaming a Preset

1. Inthe Presets area, with a preset selected, right-click and select Rename or use the Ctrl
+ R hotkey. The preset name is highlighted.
2. Enter a new name and press Enter to set the name.

Importing a Preset

When a Substance archive file is loaded into VRED, if there are presets with the same name, in
the same directory, they are automatically loaded with the Substance archive file.

What if you have a project where a preset was created for everyone to use and it wasn't in the
Substance directory? Use Import Preset File, then Apply Selected Preset to add this to the
Substance.

1. Inthe Presets area of the Substance, right-click and select Import Preset File.
2. Inthe Load Substance Presets dialog, locate a preset.
3. Click Open. The preset appears in the Preset list.

Exporting a Preset

Have you created a preset for your team to use? If so, use Export Preset File to share it with
them. They can then import and apply the preset.

1. Inthe Presets area, with a preset selected, right-click and select Export Preset File.

2. In the Export Substance Presets dialog, locate the directory where you would like the
preset saved.

3. Click Save.



Deleting a Presets

If you created a preset that is no longer needed, use Delete Presets or the Delete key to delete
it.

In the Presets area, with a preset selected, right-click and select Delete Presets. The selected
preset is removed from the Preset list.

Tweaking a Substance

Substance parameter names are not changed upon import and appear as is in VRED. The
Substance Material Designer set default values to all material properties. This is stored in
Substance archive files. We read these values and attach all default values as fields in the
created VRED material. We can use these defaults to reset the material to the original state.
See the section, Resetting a Graph, that follows.

Changing Substance Resolution

Set the resolution of the current Substance material in the Material Editor. For example, one
Substance material needs a lower resolution, but another Substance material needs a higher
one. Using Change Substance resolution, you can do this.

Keep in mind, lowering the resolution reduces memory usage, but also image quality. Increasing
the resolution improving image quality, but also increases memory usage.

1. In the Material Editor, with a Substance selected, open the Substance Package section.

Substance Package

Graph | metal_floor
Output Size | 512

Random Seed |0

HdN oAUy | ops|Esy

Texture Settings

2. Click the arrow next to Output Size to access values. Sets the resolution of the rendered
Substance. The larger the value, the higher the image quality and more memory
required. The Viewport updates to show the change.



Resetting a Graph

When a Substance has been tweaked, you can reset its default values by using , found next
to Graph. It resets the current selected graph. Changes made to some of the parameters within
the materials are not reset. See Substance Package Parameters in About the Substance
Attributes.

Raytracing Substances

Substances can be raytraced. This section contains options for setting the material ID and line
tube radius and enable or disabling use of the local environment and ignoring the photon map,
as well as options for overriding the illumination mode, IBL sampling quality, reflection and
refraction, and trace depth.

For additional information on raytracing, see The Render Setting Module.



http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=GUID-B01B9ECB-4A29-4341-9C67-F166A9956044

To Choose a Color

When you click a color field for an option in the Material Editor, such as Warm Color or Diffuse,
this opens the Choose a Color dialog. Use it to set the color for that option (Color tab) or access
the spectral data (Spectrum tab).

Color (tab)

Use these options to set a color for the option in the Material Editor.

Set the Current Color

Along the left are two color fields. The top displays the current color and bottom the output
color. Use the Current color field to set the new color for the option in the Material Editor. The
Output Color field displays the previously set color for the option in the Material Editor. Below
these are the RGB, HSV, and Lab color values for the current color.

1. Click the Current color field.
2. Do any of the following:

o Use the slider at the bottom of the dialog, along with the indicator in the Color
Palette to select a color.
Use the Pipette to grab color from sources outside the dialog.
Use the Color sliders or numeric input fields to the far right to set RGB, HSV, or
Lab color values.

3. Do one or more of the following:

o To store the colors you create, click the Store Color button.
o To use sRGB colors, instead of RGB, check to enable Use sRGB Colors.
o To use the selected color for the Material Editor option, click Accept.

Spectrum (tab)

To enable spectral input data for a color channel, enable the Spectrum option. The plot area
displays the spectral distribution, depending on the settings to the right.

Along the left are two color fields. The top displays the current color and bottom the output
color. Use the Current color field to set the new color for the option in the Material Editor. The
Output Color field displays the previously set color for the option in the Material Editor. Below
these are the RGB, HSV, and Lab color values for the current color.



Spectrum

This section has two tabs, Basic and Analytic.

Basic

File - Allows loading and saving a spectral distribution to a file, based on the settings in
this window.

Red/Green/Blue - Allows computing spectral data from RGB input values.

Scale - Rescales the photometric value of a spectrum by changing the value V of a
spectrum, while keeping the hue H and saturation S constant.

Analytic

Use the Add or Set buttons, once the analytic options are set.

Function - Sets the method for smoothing.

Peak Wavelength - Sets the maximum wavelength applied.

Peak Intensity - Sets the maximum intensity applied.

FWHM - Compares the quality of images obtained under different observing conditions.
Temperature - Controls the generation of the CIE D spectral curve. Use the default
value, 6504 K, to generate a spectral curve of standard daylight. Use this to define the
spectrum of a light source in VRED.

Add - Generates a spectral curve with the current parameters, set with the other
attributes, and adds it to the current spectrum.

Set - Generates a spectral curve using the current parameters, set with the other
attributes, and sets it as the current spectrum.

Edit Sample Distribution

Allows setting the number and distribution of spectral samples in the spectral domain.

NOTE Changing the sample distribution will only take effect after confirming by clicking Apply.

Presets - Provides a collection of predefined settings suitable for most use cases.
Sampling spectra between 380 nm and 730 nm is widely considered sufficient to capture
the perception of light by human observers.

Allow Non-Uniform Sample Distribution - Allows editing the sample wave lengths of the
spectral samples individually.

Start - Sets the wavelength of the first spectral sample of the distribution.

Delta - Sets the distance between the samples to be created.

Number - Sets the number of samples to be created.

Apply - Confirms the Edit Sample Distribution settings and applies them.



Textures



Editing Textures

Use the Texture Editor to position textures on objects within the scene.

How to Edit Textures

1. Inthe Menu Bar, click Scene > Texture Editor.
From the Icon Bar, select Graph to open the Scene Graph.
3. Click the object with the texture you want to edit.

g

Textures and the material's assigned attributes are listed in the Texture list at the top of
the Texture Editor. VRED, by default, uses the UV coordinates of any imported object, if
they are available.

=% Texture Editor
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v Edit Texture Projection

Mode | Planar
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Place Texture 3D

Place Texture 2D

4. Select Edit Texture Projection, so you can make changes to the texture.
5. Make your changes in the Texture Editor dialog box.



About the Texture Editor

Scene > Texture Editor

Use the Texture Editor to view and edit textures for a selected object. See a list of all textures
assigned to the selected object.

NOTE Another way to access the Texture Editor is to right-click the empty space next to the
Quick Access Bar and select it from the list.

The Texture Editor

The Texture Editor lists the textures in the top portion of the editor. Below this are three
sections. When Edit Texture Projection is checked, the properties sections are editable.
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Texture List

The Texture List is at the top of the Texture Editor. It contains all the texture file names and
dimensions (width and height in pixels) of the material assigned to selected object. The selected
texture is displayed to the right.
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Edit Texture Projection

Enable Edit Texture Projection to modify texture placement on an object. Place Texture 3D and
Place Texture 2D options become accessible. Disable it once finished editing.

Mode - Select a projection mode. Choose Planar or Cylindrical.

Apply Projection - Applies the selected projection mode to the texture mapping
channels of the related material.

Show Support Geometry - Shows or hides the texture geometry, such as the
manipulation widgets, within the Render Window.

Instant Mapping - Enables or disables the updating of the texture placement in the
Render Window in real time.

Visibility - Determines the transparency of the projection plane.

Distance - Determines the distance between the surface and projection plane.

Place Texture 3D

Place Texture 3D is helpful for the placement of a texture plane in 3D space.

Projection Center - Sets where the center of the projection plane is placed. Use the
Object Center button to use the center of the object. Use the Pick button and Shift+RMB
to position the plane in the Render Window.

Center (X,Y,Z) coordinates - Enables more accurate placement of the texture projection,
using numerical input for the X,Y, and Z texture coordinates.

Rotate - Determines the degree of rotation for the texture, rotated away from the
projection plane orientation.

Place Texture 2D

Place Texture 2D is helpful in exactly placing a texture on the projection plane.

Keep Aspect Ratio - Maintains the original aspect ratio of the texture, without
stretching it to fit.
Scale Mode - Determines the method used to scale the texture to the projection plane.

o Fit Scale and Center
o Fit Scale Only

Repeat - Determines how many times the texture repeats in the X and Y directions.
Offset - Defines how far the texture is shifted from the projection center position on the
X- or Y-axis.

Rotation - Defines the angle the texture is rotated away from the projection plane
orientation.



Using Dragged Textures

Drag and drop images onto geometry, as a material texture or decal. With an HDR image, assign
it to an environment.

How to Create a Material Texture

1. Drag an image file onto an object in the Render Window. This opens the Texture Drag &
Drop dialog.

m Texture Drag & Drop
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2. Inthe Texture Drag & Drop dialog, select material attributes for the new image texture.
NOTE If you select Add Decal, the material attributes will be disabled.

3. With Add Decal not selected, from the drop-down list and choose Edit Material or Edit
Object Only.

NOTE Both options are only available when using the dropped image as a material
texture and if the material is NOT assigned to multiple objects.

How to Create a Decal

1. Drag an image file onto an object in the Render Window.
2. Inthe Texture Drag and Drop dialog, select Add Decal.
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3. From the drop-down list, select Add to Object or Add to Material.
NOTE Add to Object is only available if the material is assigned to multiple objects.

A Plastic material, named Decal, with a planar projection of the diffuse texture and a
multipass material are created. If a multipass material is already assigned to the
geometry, this multipass material is used. VRED switches automatically to Texturing
Mode. A manipulator appears on the image to resize and position the decal.

4. Hold the Shift key and drag the manipulator to rotate, scale, or translate the texture.
Dragging the blue scale control adjusts the depth limit of the texture. The default Z
value of the projection size is two hundred. Having a value other than zero, ensures the
decal only appears on one side of the object.

5. Press T or ESC to exit the manipulator.

How to Create an HDR Image

1. Dragan HDR or accepted environment format image into the Render Window. The HDR
Drag and Drop dialog appears.
2. Click Yes to add the environment as new or replace the active environment.



About the Texture Drag and Drop

This dialog appears whenever you drag and drop a texture onto an object.

Use the Texture Drag and Drop dialog to determine how to apply the newly dragged and
dropped texture. Drag an image onto geometry in the Render Window to launch the Texture
Drag & Drop dialog.

The Texture Drag and Drop

The Texture Drag and Drop dialog displays the texture image and name, then lists options for
how to apply it, along with a drop-down with options that change. Click the arrow to expose
more options.
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o Diffuse - Loads the selected image as a texture in the Diffuse attribute of the material.

e Glossy - Loads the selected image as a texture in the Glossy attribute of the material.

e Roughness - Loads the selected image as a texture in the Roughness attribute of the
material.

e Bump - Loads the selected image as a texture in the Bump attribute of the material.



Incandescence - Loads the selected image as a texture in the Incandescence attribute of
the material.

Transparency - Loads the selected image as a texture in the Transparency attribute of
the material.

Subsurface Scattering - Loads the selected image as a texture in the Subsurface
Scattering attribute of the material.

Displacement - Loads the selected image as a texture in the Displacement attribute of
the material.

Add Decal - Creates a plastic material with planar projection and a multipass material. If
a multipass material is already assigned to the geometry, this multipass material is used.
VRED will automatically switch to the Texturing Mode. A manipulator appears on the
image to resize and position the decal. Press T or ESC to exit the manipulator.

Use Alpha Channel - (Default setting) Assigns the dropped texture as a diffuse texture
for the new plastic material created for the decal. The alpha channel is used for the
transparency of the texture.

Use as Opacity Map - Assigns the dropped texture as a transparency texture for the new
plastic material. This create a plain white plastic with transparent cut outs.

Edit Material - Modifies the material for the object the image has been dropped onto.
Other objects using that material also have that texture.

NOTE Edit Material is only available when using the dropped image as a material
texture.

Edit Object Only - Assigns a new material with a texture to the object the image was
dropped onto. Other objects with that material are not changed.

NOTE Edit Object Only is only available when using the dropped image as a material
texture and if the material is assigned to multiple objects.

Add to Object - Assigns a new material to the object the image was dropped onto. A
new multipass material is created from the current object material and from a new
decal material. The new multipass material is assigned to the object. Other objects are



not affected. If the object material is already a multipass material, another layer is
added to it.

NOTE Add to Object is only available when using the dropped image as a decal and if the
material is assigned to multiple objects.

Add to Material - Modifies the material of the object the image was dropped onto.
Other objects with that material also have the decal. If the object material is not a
multipass, VRED creates a new multipass material from the target material and from the
new decal material. The multipass is assigned to all objects that use the target material.

NOTE Add to Material is only available when using the dropped image as a decal.



Cameras



About the Camera Editor

Scene > Camera Editor

Use the Camera Editor to create and manipulate cameras in VRED. See a list of all cameras
within a scene. The Camera Editor makes all camera-related property settings accessible. In
addition to the simple Ul camera settings, more advanced attributes are available, such as exact
camera lens characteristics and custom projections, and camera properties.

NOTE Another way to access the Camera Editor is to right-click the empty space next to the
Quick Access Bar and select it from the list.

The Camera Editor

The Camera Editor has a left and right side. The left houses the Menu Bar, Tree View and Search
field. The right contains three tabs, Camera Settings, Image Processing, and Advanced. Along
the bottom of the editor is the Icon Bar.

Camera Settings  Image Processing  Advanced 1. M enu B ar
General
Wireframe 2. Search Field
Praojection Mode
Mrde | Vertical

3. Camera Tree View

Camera

4. Context Menu
Ctrl+N —
0.00
0.00 0.00 5. Camera Parameters

Ctrl+G

6. Icon Bar

Load Settings from Rendering...

Animation

Visualization

.I\/Ienu Bar

The menu bar contains two menus, File and View. Use these options for saving, loading, and
viewing.



File
This menu is found along the top of the Camera Editor, just above Search.

e Save Selected - Writes selected data to disc. Save Selected supports saving a camera
and viewpoints. The .osb file format supports saving a camera with camera tracks and
viewpoints. XML only supports saving the selected camera or viewpoint.

e Load - Reads stored data from disc. The loaded data is added as new cameras or
viewpoints.

e Load Settings from Rendering - Loads settings from a rendered image (.jpg, .png, .tiff,
.exr) that includes meta data and applies it to the selected camera or viewpoint.

View
This menu is found next to File, along the top of the Camera Editor, just above Search.

o Render Viewpoint Previews - Renders previews for the viewpoints of the active camera.

@Search Field

Searches the Cameras Tree View to find whatever you are looking for.

®Cameras Tree View

The Cameras Tree on the left, lists all scene-contained cameras, camera tracks, and viewpoints.
Cameras can be grouped. Double-clicking a camera activates and connects it to the Render
Window.

@Context Menu

Right-click within the Camera Tree to access the context menu.
¢ Create - Provides the following creation options:

o Camera - Creates a camera with a perspective view. Perspective View is similar
to the view of human eyes. Objects further away seem smaller than objects right
in front.

o Camera and Aim - Creates a separate node for the camera and aim. Each node is
selectable and can be moved in the Render Window.

o Camera, Aim and Up - Creates a separate node for the camera, aim, and up.
Each node is selectable and can be moved in the Render Window.

o Orthographic Camera - Creates a camera with an orthographic view.



o Viewpoint - Creates a bookmark for the viewpoint, capturing the position and
orientation of the camera(s). A camera track, which stores the viewpoints, is
created below the camera.
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Group - Creates an empty group. Drag and drop cameras into the group.

o Track - Enables you to use the camera animation within the Clip Maker. To do so,
create an animation block inside the Curve Editor. Drag the camera block into
the Clip Maker to use it.

Edit - Provides the following editing options:

Rename - Renames the selected camera, view point, track, or group.
Duplicate - Duplicates the selected camera, view point, track, or group.
Delete - Deletes the selected camera, view point, track, or group.

Copy Attributes - Copies all the attributes of the selected camera to the
clipboard.

o Paste Attributes (sub menu) - Provides the following pasting options:

O O O O

= All - Pastes all attributes.

= Viewing - Pastes only the camera view attributes.

= Camera Attributes - Pastes the general camera attributes.

= Tonemapping - Pastes only the camera tone mapping attributes.

= Color Correction - Pastes only the camera color correction attributes.



= Glow - Pastes only the camera glow attributes.
= Glare - Pastes only the camera glare attributes.
= Blending - Pastes only the camera blending attributes.

o Mirror X, Mirror Y, and Mirror Z - Pastes only the X, Y, or Z mirror reflection of
the camera.

o Set to Current View - Updates selected viewpoint with the current position and
orientation.

o Reset View - Resets the view to its initial settings.

e Activate - Activates the selected camera and connects it to the Render Window.

o Select Node - Selects camera node in the Scene Graph.

e Select Aim Node - Selects camera aim node in the Scene Graph.

o Select Up-Vector Node - Selects camera up-vector node in the Scene Graph.

e Save Selected - Saves the selected camera to an .osb file.

e Load - Loads cameras and settings from an .osb/.vpe/.vpb file.

e Load Settings from Rendering - Loads settings from a rendered image (.jpg/.png/ tiff)
including the meta data.

®Camera Parameters

This section of the Camera Editor has three tabs. All parameters for camera settings are listed in
the first tab. Image processing parameters are in the second and advanced settings are in the
third. Select a camera to load its parameters.

Camera Settings

Use these parameters to modify the camera's settings.
e General - Provides the following general options:

Wireframe - Renders the selected camera view in wireframe mode.

o Projection Mode - Sets up the projection mode of the projection matrix for the
selected camera.

o Perspective - Renders the current scene in perspective projection view. This
mode is the most natural way of image reception.

o Orthographic - Renders the current scene in parallel projection view.
Spherical Map, Peters Map, Vertical Cross, Horizontal Cross - Renders the
current scene with a 360° environment projection. To use one of these modes,
create a Perspective Camera, activate it, and choose the desired projection
mode. These projection modes only take effect when raytracing is activated.

o Omnidirectional Stereo - Creates two 360° rendered views for VR application.
This projection mode only take effect when raytracing is activated.



Custom Matrix - Activates the projection matrix in the Advanced tab.

Field of View Mode - Defines whether the angular Field of View is horizontal or
vertical.

Field of View - Sets the field of view angle of the camera, measured in degrees.
You can switch between horizontally and vertically defined FOV, using Lens
Attributes > Field of View Mode. The Field of View parameter is directly
connected to the focal length parameter.

Stereo Layout - Sets the layout for the two eyes.

Eye Separation - Sets the eye separation.

Polar Merge Angle - Sets the starting angle for reducing eye separation to 0, to
avoid artifacts at the poles. A value of 0 degrees will start the reduction
immediately. A value of 90 degrees turns merging off completely.

o Viewing - Provides the following viewing options:

o

o

Translation - Translates the camera, using these X, Y, and Z options.
Rotation - Rotates the camera, using these X, Y, and Z axes options.

e Lens Attributes - Provides the following lens attribute options:

o

Dolly Zoom - Works in conjunction with Field of View and Focal Length changes
and only affects the current focused object within the Render Window (double
right-click on the object's surface). The effect changes the focal length and the
field of view in combination with moving the camera, making the observer feel
like the focused object is always in the center of interest and everything around
it moves.

Focal Length - Sets the focal length, measured in millimeters, which affects the
camera's zoom. The focal length is directly related to the field of view.

Focus Distance - Sets the focus distance in millimeters.

Sensor Presets - Contains preset camera lens settings based on common camera
lenses.

= 1/3.2" (iPhone 5) (4.536 w, 3.416 h)

= Standard 8mm film frame

= 1/3" (iPhone 6) (4.800 w, 3.600 h)

= 1/2.5" (Sony DSC-T5) (5.760 w, 4.290 h)
= 1/2.3" (Gopro Hero 3) (6.160 w, 4.620 h)
» 1/1.8" (Nokia N8) (7.176 w, 5.319 h)

= 1/1.7" (Canon G10) (7.600 w, 5.700 h)

«  2/3" (Fuji X-S1) (8.800 w, 6.600 h)

= Standard 16mm film frame

» 1" (Nikon CX) (12.800 w, 9.600 h)

Four Thirds (4/3”) (18.000 w, 13.500h)
= 1.5"(Canon G1)



= APS-C (Nikon DX)

= Standard 35mm film frame (36.000 w, 24.000h)
=  35mm full frame (Canon EF, Nikon FX)

= Standard 65mm film frame

= |IMAX film frame

= 1/3.6” (4.000 w, 3.000 h)

« 1/2.7” (5371w, 4.035 h)

= 1/2” (6.400 w, 4.800 h)

« 1.8”(23.700 w, 15.700h)

o Sensor Size - Sets the sensor width and height in millimeters.
Principal Point Offset - Provides the following offset options:

= X-Offset - Sets the X offset of the image plane. It does not affect the
translation of the camera.

= Y-Offset - Sets the Y offset of the image plane. It does not affect the
translation of the camera.

= Roll - Rotates the image plane, not the camera.

o Enable Depth of Field - Activates or deactivates the depth of field function. With
Enable Depth of Field activated, you have access to the F-Stop settings in the
Lens Attributes.

o F-Stop Presets - Contains a selection of commonly used camera F-Stops (f/1,
f/1.4,1/2,1/2.8, f/4, /5.6, /8, f/11, f/16, f/22, /32, f/45, f/64, /90, f/128)
F-Stop - Defines a custom F-Stop as f over the input value (f/x).

Enable Motion Blur - Activates or deactivates motion blur. When activated, you
have access to the shutter settings in the Lens Attributes.

o Shutter Presets - Contains a selection of commonly used shutter speeds (1/1000,
1/500, 1/250, 1/125, 1/62, 1/30, 1/15,1/8, 1/4,1/2,1”, 2", 4”, 8", 16", 32", 64”)

NOTE Enable Motion Blur must be activated to use this option.

o Shutter Speed - Defines a custom shutter speed in 1 over the input value (1/x).

NOTE Enable Motion Blur must be activated to use this option.
e Clipping - Provides the following clipping options:

o Near Plane - Sets the distance between the near clip plane and camera,
measured in scene units. Millimeters are the default. All objects closer to the
camera than the near clipping plane are not rendered.

o Far Plane - Sets the distance between the far clip plane and camera, measured in

scene units. Millimeters are the default. All objects further away from the
camera than the far clipping plane are not rendered.



o

Calculate - Calculates near and far plane values based on the object's boundings,
and their distances to the camera, in the current scene.

Animation - Provides the following animation options:

o O O O

Viewpoint Transition - Turns on/off the camera change animation. Camera
parameters are smoothly interpolated when switching to a viewpoint with this
option activated.

Duration - Sets the duration of the camera flight to the viewpoint.

Evaluate Navigation Mode - Restricts the camera transformation to valid poses
in the current navigation mode. This applies to both custom created animations
of the Curve Editor and Camera Track. When unselected, a camera may take all
poses during animation and on viewpoint activation, regardless of active
navigation mode. This feature is selected, by default, for converted cameras.
Distance - Sets the distance between the camera and center of interest.

Height - Sets the height relative to the center of interest and distance.

Angle - Defines the vertical angle relative to the focus point.

Get From View - Gets the respective camera settings from the current viewport
settings.

Animation - Creates an animation that rotates the camera 360°
counterclockwise around the perpendicular axis of the focused object. Double
right-click an object to center the camera on that point and locate the center of
the turntable. You can also use Zoom To to make the center of the turntable the
same as the selected object. Aim cameras will use the rotation pivot of the aim
node as the pivot of the turntable. Replay the animation by clicking the Play
button. The duration of the 360° rotation can be set in the field next to the Play
button.

NOTE The shorter the duration, the faster the animation rotates.
Direction - Sets the rotation direction of the turntable. Choose from Clockwise or

Counter-clockwise.
Loop - Continues playing the animation until you stop it.

Visualization - Provides the following visualization options:

o

o

o

Display Camera - Shows or hides the camera.
Display Aims - Shows or hides the aim geometry for the selected item.
Scale - Displays the scale of the camera representation.



Image Processing

All camera image processing parameters are found in this tab.

o Tonemapping - Makes it possible to map the high dynamic range rendering for display
onto an output device with lower dynamic range.

Tonemapper - Selects an algorithm to adjust the appearance of a 32-bit render.
Reinhard Luminance - Uses the tone mapping methods, based on Erik Reinhard’s
methods. The tone mapping takes place, based on the luminance values of a
pixel. The pixel color information is retained.

o Reinhard RGB - Uses the tone mapping methods, based on Erik Reinhard’s
methods. The tone mapping takes place separately for each channel of an RGB
pixel. Bright pixels are desaturated, as with a digital camera sensor.

o Logarithmic Luminance - Uses a logarithmic mapping, based on the luminance
values. This mapping corresponds approximately to the human perception. The
color information remains unchanged.

o Logarithmic RGB - Uses a logarithmic mapping that affects each channel of an
RGB pixel separately. Bright pixels are desaturated.

o Filmic - Uses an s-curve mapping that reproduces the behavior of a photographic
film. RGB channels are mapped separately. Two parameters control the shape of
the s-curve:

= Shoulder Strength - Controls the gradient in the area of bright pixels.
= Toe Strength - Controls the gradient in the area of the dark pixels.

o Physical Camera - Enables the option to work with physical values like F-stop,
Shutter Speed, and ISO to control the tonemapping of the image. Additionally,
presets of response camera curves can be loaded and edited to adjust the
appearance of the rendering. These values affect the amount of motion blur and
depth of field. Also, a focal length change affects the exposure of the rendering.

o F-Stop - Sets the ratio of the focal length to the aperture.

Shutter Speed - Defines a custom shutter speed in 1 over the input value (1/x).

o ISO - Determines the sensitivity of the image sensor; the lower the number, the
less sensitive the camera is to light.

o Sensor Response - Provides the following options:

= Custom Response Curve - Allows the use of a custom sensor response
curve for RGB or Luminance.

= Response Curve Editor Size - Sets the response curve editor size
to small, medium, or large.

= Response Curve Mode - Sets the response curve mode to use
luminance, red, green, or RGB.



= Response Curve - Allows a custom response curve, from or to a
file, to be loaded or saved.

= ACES 1.0 - Uses sensor response behavior, as defined in the Academy
Color Encoding System, so there will be a filmic color shift. For example,
red glowing objects shift to yellow.

= ACES 0.7 - Uses sensor response behavior, as defined in the Academy
Color Encoding System, so there will be a digital look, where red glowing
objects shift to white.

o Luminance - Shows the luminance values in the scene. Luminance is the light
reflected from a surface, so this is what a human eye would see.
o llluminance - Shows the illuminance arriving at a surface.

Exposure - Sets the scaling factor for the luminance of the image.

White Point - Sets the luminance value, which is mapped to the value 1 (that is, the
maximum luminance of the display device).

Colorspace - Sets the colorspace used when rendering your images.

o SRGB - Uses the standard RGB color space for vibrant saturated consistently
displayed colors.

o ACES - Helps reproduce the color shifts that occur when filming a bright light. For
example, think of a taillight where red gets shifted to yellow or a bright sky that
gets slightly desaturated.

Blending - VRED provides different modes of blending. By default, this will be off.

Off - No blending.
Vignette - Renders a vignette on top of the rendering. A vignette darkens the
corners of an image.

o Amount - Sets the opacity of the vignette. The amount can be used to control
the darkness of the vignette.
Radius - Sets the radius of the vignette.

o Roundness - Sets the shape of the vignette. A roundness of 0 indicates the
ellipse fits the render resolution.
Feather - Defines the blurriness of the vignette.

o Image - Multiplies a texture on top of the rendering. Can be used for texture
overlays.
Amount - Sets the opacity of the image.
Left and Right Eye Blend Map - Allows the use of blending textures at pixel level.
At a final pass, the input image is multiplied with the rendering. In stereo mode,
it is possible to define different images for left and right eye.



Color Correction

Glare

Fog

O O O O O

o

O O O O

White Balance - Defines the white balance value that affects the image in the
post-processing procedure.

Hue-Shift - Defines the hue-shift value.

Contrast - Sets the overall contrast.

Brightness - Sets the overall brightness.

Saturation - Sets the color saturation.

Apply To Backplates - Applies the camera color correction and the camera's
white balance to the backplate. Otherwise it is only applied to the rendered
geometry.

Apply To Frontplates - Applies the camera color correction and the camera's
white balance to the frontplate. Otherwise it is only applied to the rendered
geometry.

Enable - Enables/disables glow. When enabled, Threshold, Size, and Intensity are
activated.

Threshold - Determines the threshold of the brightness of a pixel where the glow
effect sets in.

Size - The glow size determines the size of the glow surrounding an object.
Intensity - The glow intensity determines the brightness of the glow.

Enable - Enables/disables glare.

Threshold - Determines the threshold of the brightness of a pixel for where the
glare effect sets in.

Size - Determines the size of the glare.

Intensity - Determines the brightness of the glare.

Rotation - Sets the rotation of streaks in a specified angle.

Streaks - Determines the maximum count of streaks. Higher values appear like
stars.

Distance fog - Defines the characteristics of fog as it gets farther away. As it
travels further into the scene, objects become less visible and the fog gets
thicker, just like in real life. So, if you want your object to stand out against your
background, this is an elegant way to achieve this.

Color - Determines the color of the fog. Use the slider or enter the RGB value for
the color of your Distance fog. The color you set is blended with the lit material
color and factors in the Falloff value you've set.



Falloff - Describes how the fog changes in density as you travel deeper into a
scene. There are two options:

= Linear - Creates fog that slowly thickens as you move deeper into the
scene and away from the camera, ultimately creating less fog than
Realistic.

= Realistic - Creates life-like fog that quickly thickens (exponentially) as you
move deeper into the scene and away from the camera.

Distance - Sets how near or far the camera is from the beginning of the fog.
Density - Determines the thickness of the fog, based on the selected Falloff
option and distance. When set to a high value, objects in the scene quickly blend
into the background, getting obstructed by the fog.

Noise Intensity - Creates noise in the fog density. The density of the fog appears
to be different in different places, not uniform. Use it to roughly approximate
clouds or similar phenomena.

Noise Size - Determines the size of the irregularities in the fog, made by the
noise function or texture. When Noise Intensity is greater than zero, you can
change their size. Use the three sliders to scale the size of the irregularities in
one or all three directions (X, Y, and Z). If you want uniform scaling, tick the
Uniform Scaling check box.

Noise Offset - Changes the position of the irregularities in the fog, made by the
noise function or texture, when Noise Intensity is greater than zero.

Uniform Scaling - Determines whether noise functions/textures are all scaled
uniformly or at different rates when Noise Size is set.

Height fog - Helps you simulate effects like ground fog or fog at the top of high
buildings. Like Distance fog, Height fog depends how far away things are and
where they are inside the fog.

Things that are closer are move visible. As things get further away, the fog gets
thicker.

When things are inside the fog, you won't notice a difference between Distance
fog and Height Fog. Where you will notice a difference is where parts of objects
can be outside the fog, unobscured, while others won't be and are obstructed.

Color - Determines the color of the fog. Use the slider or enter the RGB value for
the color of your Distance fog. The color you set is blended with the lit material
color and factors in the Falloff value you've set.

Falloff - Describes how the fog changes in density as you travel deeper into a
scene. There are two options:

Linear - Creates fog that slowly thickens as you move deeper into the scene and
away from the camera, ultimately creating less fog than Realistic.



Advanced

Realistic - Creates life-like fog that quickly thickens (exponentially) as you move
deeper into the scene and away from the camera.

Density - Determines the thickness of the fog, based on the selected Falloff
option and distance. When set to a high value, objects in the scene quickly blend
into the background, getting obstructed by the fog.

Min Max - Min defines at what height from the ground the fog begins. Max
defines at what height from the ground the fog ends. To see Height fog, the Max
value must be greater than Min.

Noise Intensity - Creates noise in the fog density. The density of the fog appears
to be different in different places, not uniform. Use it to roughly approximate
clouds or similar phenomena.

Noise Size - Determines the size of the irregularities in the fog, made by the
noise function or texture. When Noise Intensity is greater than zero, you can
change their size. Use the three sliders to scale the size of the irregularities in
one or all three directions (X, Y, and Z). If you want uniform scaling, tick the
Uniform Scaling check box.

Uniform Scaling - Determines whether noise functions/textures are all scaled
uniformly or at different rates when Noise Size is set.

Blend Range - Normally, fog density is constant, resulting in unpleasant sharp
transitions between foggy and non-foggy areas. Use the Blend Range slider to
gradually change fog density as you get higher into the fog. At the beginning, the
fog gradually builds, until it's reached maximum density, then gradually fades
away. The fog disappears when Blend Range is set to 1.

Advanced camera properties, such as projection, distortion map, and collision detection are
found in this tab.

e Projection - Provides the following options:

O O O O

Skew Factor - Defines how much VRED skews the view.

Orthographic Size - Adapts the size of an orthographic camera.

Use Manual Frustum - Activates or deactivates the custom frustum settings.
Sides (L, R, B, T) - Defines the camera projection through a frustum, based on the
sides Left, Right, Bottom, and Top.

Use Manual Projection Matrix - Overrides the Projection Mode of camera and
activates Projection Matrix.

Projection Matrix - Create a custom projection matrix. When enabled, in Camera
Settings > General, Projection Mode is automatically changed to Custom Matrix.
Apply - Updates the Render Window to the values entered.



Distortion Map

o

o

Enable - Activates or deactivates the distortion map.

Left and Right Eye Distortion Map - Allows the use of a distortion texture at pixel
level. The texture describes the course of the normalized XY-image coordinates.
The input texture is an EXR-image. The red channel describes the course of the X-
image coordinate. The green channel describes the course of the Y-image
coordinate. The origin (0,0) is at the bottom left corner.

Collision Detection

Supports the operator on presentations to prevent camera intersections with objects.

Use Collision Detection - Enables/disables a feature that recognized when the
camera collides with objects.

Slide - Enables the camera to glide over the surface. when a collision occurs.
Distance - Defines the distance between the camera and an object in mm, when
the camera detects a collision.

Nodes - Adds the current selection from the Scene Graph to the list of objects
considered on collision detection, when Add Node is used. Remove Node deletes
the selected entry/object from the list.

Triangle Based / Bounding Box Based - Determines the selection algorithm
(Triangle or Bounding Box) used for collision detection.

Build Scene - Creates the scene, by using the pre-calculation of the above
settings. Any change to the settings require re-calculating the scene.

From/At/Up

From - Sets the 3D coordinates for the camera position.

At - Sets the coordinates for the center of interest.

Up - Sets the coordinates for the up vector to define which direction is up in the
scene.

Apply - Updates the transformation of the selected camera to the entered
values.

Camera Track Animated and Track - Either of these sections, Camera Track Animated or
Track, and their options are only visible when a Track is selected in the Camera Tree. If

the selected Track is animated, then the Camera Track Animated section appears, along
with others, including Track. If the Track is not animated, only the Track section appears.
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Capture

Viewpoints and settings for animation interpolation are stored within the Track section.
Every camera has its own track. Double-click a track to collapse or expand it.

Click Capture to create a viewpoint. The current position and orientation of the active
camera are stored. If no camera track exists at the point of viewpoint creation, it is

generated automatically. Each thumbnail image represents a different viewpoint.

To create more viewpoints, use the Capture button, which attaches the capture to the
current track. You can also use +, from the Icon Bar, to create a track.

To rename a camera track or viewpoint, click its name and enter a new value.



Click a viewpoint to go to it. Drag the thumbnails to rearrange the existing viewpoints.
Right-click on a viewpoint to open its context menu to adjust animation settings and
create a shortcut key for the viewpoint.

e Context menu from viewpoints

o Recapture - Overwrites the viewpoint with the current position and orientation
from the Render Window’s camera. Another way to recapture a viewpoint is to
use &,

o Delete - Removes the current viewpoint from the Camera Editor. Another way to

delete a viewpoint is to use E

o Animation Properties - Opens the Animation Properties dialog to set the

animation behavior of the camera when a viewpoint is selected.

Name - Enables you to rename the viewpoint.

Fade-In Time - Sets when the fade starts for the current viewpoint, fading it from
a complete black screen to the colored image. A value from 0.00 disables the
feature.

o Animation Duration - Sets how long the camera is animated, moving from its
current position to the viewpoint position. A duration value of 0.00 seconds gives
a hard cut. The viewpoint duration doesn’t affect the track duration.

o Pause Time - Time the animation waits before the camera moves to the
viewpoint position.

o Overwrite track settings - Makes the viewpoint use its own animation settings,
created in this Animation Properties dialog, when enabled. These settings only
influence the final animation. When disabled, the viewpoint uses the Global
Camera Track animation settings.

o Hotkey - Defines a hotkey for the current viewpoint.

e Buttons beside the viewpoint thumbnails - These buttons are hidden on lower zoom
levels.

o E Delete - Removes the viewpoint from the Camera Editor.

o Recapture - Overwrites the viewpoint with the current position and
orientation from the Render Window’s camera.

e Buttons beside the track title

o > Play - Plays (and stops on replay) the current camera track within the Render
Window.

o E Delete - Removes the track and its related viewpoints from the Camera
Editor.



o Camera Track Settings - Opens the Camera Track Settings dialog to set
replay behavior for the camera track.

Name - Enables you to rename the camera track.

o Fade-In Time - Defines the time used for the moment of fading. On replay, a
viewpoint will start with fading from a complete black screen to the colored
image. A value from 0.00 disables feature.

o Animation Duration - Sets how long it takes for the camera to move from one
viewpoint to another. A duration value of 0.00 corresponds to a hard cut,
meaning there is no animation between different viewpoints.

Pause Time - Defines how long the animation waits after it arrives at a viewpoint before

it goes on to the next.
Slider - At the bottom of the Camera Track, is a slider. Use it to zooms in and out of the

preview thumbnails.




@ lcon Bar

Use the icons in this toolbar to create, duplicate, or delete a camera, viewpoint, track, or group,
as well as toggle different camera and viewpoint attributes.

How to Create a Camera

Select Create. This creates a camera, camera and aim, camera, aim, and up, orthographic
camera, viewpoint, track, or group.

How to Duplicate a Camera

Select Duplicate. This creates a copy of the current selected camera, viewpoint, track, or group.
How to Delete a Camera

Select Delete. This deletes the current selected camera, viewpoint, track, or group.

How to Toggle the Depth of Field

Select Toggle DOF. This toggles depth of field for the selected camera or viewpoint.

How to Toggle Motion Blur

Select Toggle MB. This toggles Motion Blur for the selected camera or viewpoint.

How to Toggle a Glow

Select Toggle Glow. This toggles the glow effect for the selected camera or viewpoint.



Working with a Camera

In VRED, using cameras includes creating, viewing, and editing them. Sometimes, you might
even mirror a camera.

Using Cameras

Let's start with creating a camera. Once created, you might not see anything, so the next step is
to make it visible. After that, you can transform and edit it. The following sections will explore
each of these and more.

How to Create a Camera

Since there are a few camera choices, let's select the type of camera you want to create.

1. Inthe Menu Bar, click Scene > Create Camera.
2. Select the type of camera you want to create.

o

Camera - Creates a camera with a perspective view, which is similar to the view
of human eyes. Through a perspective view, objects further away seem smaller
than objects right in front. Original parallel lines appear centric to a single point a
long distance off. This view is the default for file output (see Render Settings).
Camera and Aim - Creates a separate node for the camera and the aim. Each
node is selectable and can be transformed in the Render Window. The aim node
controls where the camera points. The aim point is the rotational pivot of the
aim node. Navigation modes, such as Fly and Orientation, do not align with aim
cameras and are disabled. Navigation has certain influences on the aim node.
While panning, the aim moves with the camera. Dollying toward the pivot keeps
the aim in position, except when the camera moves over the aim, then it moves
forward with it.

Camera, Aim and Up - Creates a separate node for the camera, aim, and up.
Each node is selectable and can be transformed in the Render Window. The
camera calculates its orientation from the aim and up nodes. The camera points
to the aim node and its top is oriented towards the up node. The up vector of
the camera is determined by the pivot of the up node. Two-Axis navigation
reverts to Trackball mode for an Aim and Up camera.

Orthographic Camera - Creates a camera with an orthographic view, which is a
view where all objects have the same size irrespective of distance. Each object’s
actual height and width is shown and parallel lines remain parallel.

NOTE To see a representation of the camera in the viewport, you will need to
make it visible. See the section that follows.


http://help-staging.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=The-Render-Settings-Dialog

How to Display a Camera

Once you've created a camera, the next step is to make it visible because once it's displayed,
you can move it into position. You can show or hide all representations of cameras. When a
camera node is selected in the Scene Graph, a highlighted representation appears in the

Viewport.

e When a camera is not selected, it appears white.

¢ When you hover over it, it takes on the Preselection Color preference color.
¢ When selected, it takes on the Wireframe Color preference color.

Selection

Wireframe

Selection

Wircframe




NOTE To change either the Preselection Color or the Wireframe Color, in the Menu Bar,
select Edit > Preferences > Selection.

In the Menu Bar, click View > Show Cameras.
This option is saved in the VRED project file. When importing scenes from previous
versions, it is disabled by default. Active camera representations of the current Viewport

are not drawn, and orthographic default cameras are turned off by default. Cameras do
not have bounding box representation.

How to Edit a Camera

There are two ways to edit a camera. To manipulate a camera with normal scene navigation,
use the Transform tool. For exact placement, use the Camera Editor.

How to Place a Camera Using the Camera Editor
1. Inthe Menu Bar, click Scene > Camera Editor.

On the left side of the Camera Editor, select the camera you want to edit.
3. Make changes to the camera.

N

NOTE Cameras are also selectable and can be translated and rotated with the transform
tool.

How to Place a Camera Using the Transform Tool

1. Inthe Menu Bar, click Transform.
[]

2. Inthe Scene Graph (click E21), select the camera you want to edit.
3. Shift-click and drag the Transform manipulator to position the camera.

How to Mirror a Camera

You can mirror any type of camera to display the same viewing angle from the opposite side of
a scene.

1. Inthe Camera Editor, right-click the camera to open the context menu.
2. Select Edit > Mirror X, Y, or Z.

Mirroring a camera does not affect animations or camera tracks.



Working with Fog

Add fog for atmospheric effect and to make your model the center of attention.

Cameras in VRED support classic fog effects as part of image processing. The fog is only visible
when there's geometry. It's not volumetric, so there's no fog between objects. Create either
distance or height fog. Use Fog for atmospheric effects to help someone better understand the
distance and scale of objects. Make your model the center of attention, by fading objects in the
distance. In the Camera Editor, along the left, select a camera angle, then to the right and along
the top, select the Image Processing tab and click Fog to expose its parameters.

Several parameters were added, such as Noise Offset, so you can change the position of
irregularities in the fog.

How to Create Fog

1. Inthe Quick Access Bar along the bottom of your screen, click Cameras to access the
Camera Editor and the Fog Ul.

Render

2. Click one of the camera nodes, then the Image Processing tab to the right.
3. Click Fog to access its parameters.

VRED creates two types of fog, Distance and Height.

Camera Settings | Image

~’| Enable Distance
ealistic

0.00
Moise Intensity 0.00
1.00

MNoise Size

| Uniform Scaling

NOTE Fog is computed before any other post-processing effect.



How to Copy and Paste

As with other camera attributes, Fog attributes can be copied and pasted between cameras or
viewpoints.

How to Animate Fog Attributes

Fog attributes can be animated in the Curve Editor. See How to Create Keyframe Animation for
more information.



http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Creating-a-Keyframe-Animation

Sceneplates



About Sceneplates

What are Sceneplates?

Sceneplates are a set of planes bound to the viewpoint. They consist of frontplates (previously
known as Overlays) and backplates.

What is a Frontplate

A frontplate is an element (plane) that exists in front of your product. It could be an image, text,
or HMI/HTML web content. Use its transition effects to fade in and out of the frontplate text
and/or images.

Use frontplates for simple things like watermarks, trademarks, product text, and company
logos. For something a bit more complex, create an interactive overlaid component, such as
menus, for changing elements of your product, like color, textures, materials, orientation, even
some of the geometry.

For example, there's a customer who wants to see the latest model of a car, but customized to
their specifications. Instead of the basic model, they want the sports package, in a different
color, with a different paint finish and the luxury upholstery. With VRED, you can create a
frontplate with the functionality to change these attributes, so the customer can take a virtual
tour of their customized vehicle.



What is a Backplate

A backplate is an element (plane) that exists behind the product in your scene. Use a static
image or sequence of images for your backplate to place your product in a different location or
change the time of day.

What can you do with Sceneplates

You can do the following with sceneplates:

e Can add one or more sceneplates in a scene.

e Move, scale, and/or rotate one or more frontplates and backplates, using the toolbar's
Transform tool and its options. You can manipulate multiple sceneplates at once.

e Select one frontplate/backplate or multiples, using the Sceneplate section option, under
Selection. Use Shift-drag for rectangular selection, Shift-click for individual, and
Shift+Ctrl-click for multiple selection. See To Select Objects in Render Window for
selection shortcuts.

¢ Animate frontplates and backplates, using Curves, by setting keys on properties in the
Sceneplate Editor. Animate sceneplate transparency to fade in and out of frontplates or
backplates.

NOTE You cannot animated frontplate text itself (no changing it from saying "dog" to
"cat"), but you can animation the position, color, transparency, and background
transparency of the text.

Sceneplate Editor

The Sceneplate Editor is where you create frontplates, backplates, groups, and switches.
Options for setting properties, size, and position, as well as making color correction are all
found here.

Menus
Along the top of the Sceneplate Editor are three menus:
File
Contains the following options:
e Load - Opens a browser for locating and loading an OpenSG Binary Geometry (*.osb)
sceneplate file.

e Save - Saves all items in the Sceneplate Editor tree list as Open SG Binary Geometry
(*.osb) files.


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Selecting-%20Objects-in-the

¢ Save Selected - Saves the item or items selected in the Sceneplate Editor tree list as
Open SG Binary Geometry (*.osb) files.

Edit

Contains options for editing content within the Sceneplate Editor tree. Rename, copy, paste,
cut, and delete content. Create a duplicate of the selected content or paste the attributes of
one sceneplate onto another or group of others. Lock sceneplates so changes cannot be made
or unlock them to make changes. Reorder tree items. Select all, deselect all, or even invert a
selection.

Create

Contains options for creating frontplates, backplates, groups, and switches. To create a group
with only the selected tree items, choose Create Group from Selected. To create a switch with
only the selected tree items, choose Create Switch from Selected.

NOTE Right-clicking within the tree view also gives you access to these options.

Search

To locate something within the Sceneplate Editor tree, use the search field, located under the
menus. Click the field, then start typing the search term, the tree view will adjust to show only
entries that match the search. Remove all content from the search field to see all the tree
items.

Tree

Contains your frontplates and backplates, groups, and switches. Click to select a tree entry and
show its properties in the panel to the right. When something is checked, it is visible. When
unchecked, it is hidden. Right-click to access a menu with options for creating frontplates,
backplates, groups, and switches, editing the selected entry, load sceneplates, select, deselect,
and reposition tree entries, and view information about the selected entry.

Properties, Size and Position, and Color Correction

Provides options for setting and customizing sceneplate properties, size, position, and color
correction. Enter a name, the type of sceneplate, image or text used. Control the transparency
and set the repeat mode. Determine the position, offset, rotation, and size of the sceneplate. If
any color correction is required, change the white balance, shift the hue, and tweak the
contrast, brightness, and saturation.



Setting Per-view Options

Set different visibility options for each view. From the toolbar, select Window > New Render
Window, to create more views. Click to select a view, then to any of the following:

e Right-click-hold Sceneplates and add a check to make the sceneplate visible in the
selected view.

e Right-click-hold Sceneplates and remove a check to hide the selected sceneplate(s).

e Click Sceneplates. When highlighted, checked sceneplates are visible for the selected
view. When not highlighted, all sceneplates in the selected view are hidden.

Setting an Image Sequence

Use an animated image sequence for a sceneplate. In the Sceneplate Editor, under Content
Type, select Image, then click the folder icon and load an image sequence image. Check Use
Image Sequence. It will ask if it should create animation.

NOTE If there is already animation on the image number, you are not asked about creating

animation. Where did it come from? It is probably due to using key all when animating
something else, such as a front plate.

Sceneplates with transparent images

Sceneplates with transparent elements use an additional alpha channel for storing the
transparency data. There are two ways this alpha channel can be interpreted:

¢ Straight Alpha - This alpha channel only contains transparency information and is widely

used and simple. An issue arises, however, when using it in textures. A visible halo may
be introduced around semi-transparent pixels, if no special precautions are taken.

¢ Pre-multiplied Alpha - This alpha channel contains transparency information and
multiplies it into the other color channels. This makes it good for compositing and for
textures; however, it is not widely supported.

Sceneplates support both image types. As most image files do not indicate which alpha
representation is use, the Sceneplate Editor has a check box for manually setting the correct

type. By default, it is set to Straight Alpha. If a sceneplate shows erroneous pixels in transparent

regions or dark borders around opaque areas, the type is set incorrectly.

Using Web-engines with Frontplates

Use web-engines as content for frontplates. After, you can use the color correction tools to
change the white balance, brightness, contrast, hue shift, and/or saturation.



Frontplate Pick-throughs

If you have a transparent plate with buttons, the transparent areas can be picked through.
When you need to select the content, you can simply click through the frontplate. This means
you don't need to hide the frontplate, make your selection, then turn visibility back on. Also,
when using color correction, if the frontplate is selected, only it will be affected, even though
you can interact with the content behind the plate.

Renderpasses

In the Renderpasses section, under Image Processing, you can select Frontplates and
Backplates. This renders all the views, providing a backplate pass and frontplate pass, any
empty views, and the full view. If you have four views, there will be four renders.

If you disable the backplates, you can see the backplate pass, the frontplate pass, etc.



Creating and Managing Backplates

Use backplates to provide different locations for your product.

How to Create a Backplate

1. Inthe Menu Bar, select Scene > Sceneplate Editor.

2. Right-click in the left side of the Sceneplate Editor and select Create Backplate.

3. Under Properties, in the Name field, enter a name for the backplate and for Repeat
Mode, select how the backplate is applied to the scene.

o Repeat - Tiles the image.




o Decal - Centers the image and fills the rest of the scene black.

o Clamp - Stretches the pixels along the border of the image to the edges of the
scene.

o For selecting the backplate image, click the folder icon and select the image you

want; if at any point the image is updated, click Restore to load the latest
version.

Under Size and Position, adjust any necessary values.

For absolute scale, pixels are used. For relative scale, percentage is used.



How to Create a Backplate Switch

1. Right-click in the left side of the Sceneplate Editor and select Create Switch.
Drag and drop backplates from the list onto the switch.
3. Select which backplate in the switch should be displayed by adding a check.

N

NOTE When a child of a switch is checked, making it visible, the others are automatically
unchecked and hidden.

How to Use Multiple Backplates

With sceneplates, you can have multiple backplates, create a switch for them, then use variant
sets to switch between them. This is an example of how you can use multiple backplates.

PART ONE - Creating Backplates and Viewpoints

1. Use File > Import to load a model of your product into VRED.
2. Add a backplate.

NOTE To transform the backplate, use the Ul elements in the Sceneplate Editor or the
Transform manipulator.

3. Use your mouse buttons to move the camera and position your product.

o LMB (Left Mouse Button) for rotation
o MMB (Middle Mouse Button) for lateral movement
RMB (Right Mouse Button) for forward and back

4. Click the Cameras icon to open the Camera Editor.

5. Select the Perspective camera, right-click and select Create > Viewpoint to create a
viewpoint.

6. Add a second backplate, then uncheck the previous backplate to makes only the new
backplate visible.

7. Use your mouse buttons to move the camera and position your product.

8. In the Camera Editor, right-click the Track and select Create > Viewpoint.

Before continuing, let's check the viewpoints. Double-click the first viewpoint. Look at the
placement of the product. Double-click the second viewpoint, notice how the placement of the
product has changed. We will fix the placement in PART FOUR - Setting a Camera View for a
VSet.
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PART TWO - Creating a Switch

1.
2.

In the Sceneplate Editor, select both backplates.
Right-click a backplate and select Create Switch from Selected from the menu. This
groups the backplates under a switch called Grouped Nodes.

NOTE If you don't see the Create Switch from Selected option, move your cursor over
the backplates and right-click.

PART THREE - Creating a Variant Set (VSet)

N

Click the VSets icon.

In the Variant Sets panel to the left, right-click and select New Set.

In the Sceneplate Editor, select the Grouped_Nodes switch and drag it into the VSets'
Sceneplate tab.

NOTE If you can't drop it into the VSets' Sceneplate tab, select New Variant 1 and try
again.

In the Variant Sets Sceneplate tab, below State, click !None, then click it again to access
a drop-down menu and select a backplate from the list.

To check it is correct, in the Variant Sets list, double-click New Variant 1. If the product
isn't placed in the correct backplate, select the other backplate from the list.

Repeat steps 2 - 4, but select New Variant 2 and the other backplate, to create another variant

set.

PART FOUR - Setting a Camera View for a VSet

The second variant set created above does not use the correct viewpoint (camera view). To test
this, double-click New Variant 2. Notice that the product is positioned incorrectly. In this
section, we will correct this by linking the correct viewpoint to the VSet.

1.
2.

w

In Variant Sets, with New Variant 2 selected, click the View tab.

In the Camera Editor, double-click the viewpoints to find the one with the correct
product placement.

Drag the correct viewpoint onto the Variant Sets' Viewpoints section.

Select New Variant 1. If you double-click it, you will see the product placement is
incorrect.

To fix this, in the Camera Editor, select the other viewpoint, then drag it onto New
Variant 1's Viewpoints section.

To check that the variant sets are correctly linked, double-click New Variant 1, then New
Variant 2.



How to Manage Backplates in the Sceneplate Editor

In the Sceneplate Editor, do the following:

e To duplicate a selection of backplates, right-click the selection and do either of the
following:

o Right-click in the left side and select Edit > Duplicate.
o Click m (the Duplicate icon) at the bottom of the editor.

e To change the order in which backplates appear in the scene, drag and drop them within
the list to rearrange them.

e To group a selection of backplates together, right-click the selection and select Create
Group.

e To show or hide backplates, check or uncheck them in the Sceneplate Editor list.



Creating and Managing Frontplates

Use frontplates (formerly known as overlays) to create car variants, to specify the product life
cycle state, or to add watermarks, trademarks, or legal information. For meetings, overlay
images, such as your company logo, and text, like dates, for presentations.

How to Create a Frontplate

1.
2.
3.

In the Menu Bar, select Scene > Sceneplate Editor.

Right-click in the left side of the Sceneplate Editor and select Create Frontplate.
Under Properties, in the Name field, enter a name for the frontplate and for Content
Type, select whether it will be text, web, or an image.

o For atext frontplate, enter the text you want and properties, such as font, color,

and transparency.
o For animage frontplate, click the folder icon and select the image you want; if at

any point the image is updated, click ¥ Restore to load the latest version.
Under Size and Position, adjust any necessary values.

For absolute scale, pixels are used. For relative scale, percentage is used.

How to Create a Frontplate Switch

N

Right-click in the left side of the Sceneplate Editor and select Create Switch.
Drag and drop frontplates from the list onto the switch.
Select which frontplate in the switch should be displayed by adding a check.

NOTE When a child of a switch is checked, making it visible, the others are automatically
unchecked and hidden.

How to Manage Frontplates in the Sceneplate Editor

To duplicate a selection of frontplates, right-click the selection and do either of the following:

Right-click in the left side and select Edit > Duplicate.
Click m (the Duplicate icon) at the bottom of the editor.



To make changes after this, do any of the following:

e To change the order in which frontplates appear in the scene, drag and drop them
within the list to rearrange them.

e To group a selection of frontplates together, right-click the selection and select Create
Group.

e To show or hide frontplates, check or uncheck them in the Sceneplate Editor list.



Lights



About Lights

Learn about delta and area lights, such as directional, point, spot, spherical, disk, and
rectangular. Also, read about IES Profiles, Ray Files, and light nodes.

You can create the following types of lights in VRED:
¢ Delta and area lights, which include directional, point, spot, spherical, disk, or

rectangular lights.
e |ES Profiles and Ray Files (VRED Professional only).

Delta and Area Lights

These are the delta and area lights found in VRED:
Directional Light

Light rays from directional light sources are parallel like sunlight.
A directional light represents a distant light source and has no
position only a direction that affects how the scene is
illuminated. Directional lights always create hard shadows.

Point Light

Point light rays start at a single point and emit radially. In
Raytracing mode, the point light generates a hard shadow. In
OpenGlL, a point light has a shadow.

Spot Light

Spot light rays follow a beam cone. They start at a single point
and spot in a circular area on the object. It is often used to
emphasize an object or surface.




Spherical Light

Spherical light rays beam like from a glowing ball and generate
diffuse light and soft shadows. It is an indirect lighting and more
atmospheric than a point light. In OpenGL, a spherical light has
a shadow.

Disk Light or Rectangular Light

The disk or rectangular light rays are created from a light source, appearing as if from a
dropped ceiling, either from a circle (disk) or from a square (rectangular).

Disk Light

Rectangular Light

IES Profiles and Ray Files (VRED Professional only)
Ray Light

Ray light files contain the simulated spatial and angular distribution, as well as photometric or
spectral information of emitted light from a complex light source.

The shadows generated by more than one light source on an object, add up where they
overlap. Similar to new geometry, the newly created light source appears at (0,0,0), by default,
whether or not an object is selected. Location, size, angle, and so on, can be modified by using
the Transform Manipulator.



VRED can read ray files in the following formats:

e plain ASCIl format

e LucidShape's ASCII and binary formats
e spectral LucidShape ray file format

e Osram's ASCIl format

The basic method is to use photon mapping, which is easy to set up and accurately recreates
the illumination stored in the ray file. However, since ray files are just a bunch of photons, they
cannot be seen in specular reflections/refractions. Glossy reflections are also problematic, since
you need a lot of rays for them to be noise free.

For the second method, you need the geometry the
photons in the ray file originating from. If you have the
geometry, you can turn it into a light source (in the
material's Incandescence channel: select Evaluate Ray
Lights). Whenever a ray hits the light geometry, a view-
dependent lookup into the ray file is performed. With this
approach, you do not need to use photon mapping. You
can "look directly into" the light source and see the light in
the specular reflections/refractions. Although you will get
a noise-free image easier, it maybe not be as accurate.

VRED Professional only, Raytracing only, needs photon mapping or surface with ray light
evaluation

IES Profiles

These light types support IES profile in Raytracing and
OpenGL mode: Point light and Spot light.

These light types support IES profile in Raytracing mode:
Disk light, Rectangular light, and Spherical light.

The correct way to use an IES Profile is to load it into a
point light. Use other types to achieve certain effects.

Point Light with IES Profile (VRED Professional only, Raytracing or OpenGL)



Light nodes in the Scene Graph

In VRED 2016 and previous versions, in the Scene Graph, there were two nodes for each light
source. One node stored its transformation, in contrast to the second, which stored properties,
such as color. Define which objects could be locally lit by the light source using the location of
that second node in the Scene Graph hierarchy

Since VRED 2017, there is one node per light source in the Scene Graph, which stores both the
transformation and other properties of the light, such as color. Since the position of that node
in the Scene Graph is not relevant when it comes to local lighting, use Light Link Sets in the Light
Editor to define local lighting of objects.



Working with Lights

Find out how to create and edit lights, as well as illuminate objects. Also, learn about cloning
and mirroring lights and how you can use this in VRED.

How to Create a Light

Once you know the type of light you want to create, follow the instructions below. To learn
about the different lights in VRED, see About Lights.

1. Inthe Menu Bar, click Scene > Create Light.
2. Select the type of light you want to create:
o Delta and area lights, which include directional, point, spot, spherical, disk, or
rectangular lights.
o |ES Profiles and Ray Files (VRED Professional only).

How to Edit a Light

To edit lights, use the Light Editor. To learn about the different parameters, see About the Light
Editor.

1. Inthe Menu Bar, click Scene > Light Editor.
2. On the left side of the Light Editor, select the light you want to edit.
3. Make the changes you want to the light.

How to Illluminate Objects

By default, a light source illuminates all objects in the scene.

1. Toilluminate only some objects, in the Light Editor, select the light.

2. Select Local Lighting for that light and define which objects it should illuminate. If using
VRED 2017 or newer, do this with Light Link Sets. For previous versions, use the Scene
Graph.

NOTE If you enable Local Lighting for a light without adding the light to a light link set,
nothing in the scene will be illuminated.
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How to Clone and Mirror Lights

In VRED 2016 and earlier version, cloning lights was not possible in a usable way because all
clones of a light source referred to the same transform beacon node and therefore were at the
same position.

With the new light concept in VRED 2017, you can clone and mirror lights without problems
because they derive their position directly from the hierarchy above.

In the Light Editor, cloned lights are only listed once. Cloned light names are underlined. Its
tooltip shows how many instances of that light are in the Scene Graph. Double-click a light to
select all instances in the Scene Graph.



About the Light Editor

Scene > Light Editor

Use the Light Editor to create and manipulate light sources in VRED. See a list of all light sources
within a scene. For an empty scene, Headlight is the default light source. It is automatically
disabled when a new light source is added. The headlight can be re-enabled in the Light Editor
or using the Headlight button in the Icon Bar.

NOTE Another way to access the Light Editor is to right-click the empty space next to the Quick
Access Bar and select it from the list.

The Light Editor

The Light Editor has a left and right side. The left houses the Light Sources Tree and Search field.
The right contains two tabs, Light settings and Image Processing. Along the bottom of the editor
is the Icon Bar.

¢& Light Editor

» ) Lights o T | LightSettings  Image Pro

Properties
W\ Head Light
potLight

[X spotlightt

Mame Po

Type | Point Light

t5d Light Link Sets

Ctrl+T Temperature

Ctrl+MN

Ctrl+|

. Search Field

Use the Search field, found just above the Light Sources Tree, to find lights by name. It has live-
search capabilities.



@ Light Sources Tree View

The tree is on the left and displays all scene-contained light sources. After selecting a light from
the list, parameters, such as name, color, and intensity, appear on the right.

@ Context Menu

Right-click within the left side of the Light Editor to access these options:

Create

Directional Light - Light rays from directional light sources are parallel, like sunlight. A
directional light represents a distant light source and has no position, only a direction
that affects how the scene is illuminated. Directional lights always create hard shadows.
Point Light - Point light rays start at a single point, radially emits light. In Raytracing
mode, the point light generates a hard shadow. In OpenGL, a point light shows no
shadow.

Spot Light - Spot light rays follow a beam cone. They start at a single point and spotin a
circular area in the direction it is oriented. An area around the hotspot, defined by the
penumbra property setting, is where the light falls off to darkness. It is often used to
emphasize an object or a surface.

Spherical Light - Spherical give off light rays as if from a glowing ball. A spherical light
generates diffuse light and soft shadows. It provides indirect lighting and is more
atmospheric and natural than a point light.

Disk or Rectangular Light - Light rays from disk and rectangular light sources appear as if
from a hole in the ceiling. The light appears in the shape of a circle (disk) or square
(rectangular).

Ray Light - Ray light files contain the simulated spatial and angular distribution and
photometric or spectral information of emitted light from a complex light source.
Group (Ctrl+G) - Creates a group node for creating a tree structure within the Light
Editor tree, independent of the Scene Graph tree. Groups help to keep scene-contained
light clearly arranged.

Rename (Ctrl+R) - Enables you to rename the selected light or group.
Duplicate (Ctrl+D) - Creates an independent copy of the selected light.
Delete (Del) - Removes the selected light or group.

Copy Lens Flare - Copies the lens flare from the selected light.

Paste Lens Flare - Pastes a copied lens flare on the selected light or group.



¢ Inline Image Sequences - Packages inline image sequences within the .vpb file.

¢ Group Selection (Ctrl+Shift+G) - Creates a group node where the selected lights are and

pastes them as its children.
Convert to
Changes the selected light into another type of light.
Switch On/Off
Enables or disables the light.
Toggle (Ctrl+T)
Toggles the light on or off, depending on its previous state.
Select Nodes (Ctrl+N)
Selects the current node in the Scene Graph.
Select All (Ctrl+A)
Selects all the nodes in the Light Sources Tree.
Deselect All (Ctrl+Shift+A)
Deselects all nodes in the Light Sources Tree.
Invert Selection (Ctrl+)

Inverts the current selection in the light list. Selects all deselected lights and deselects all
currently selected lights.

Save Selected Lights

Saves the selected lights and preferences to an .osb file.

Load Lights

Loads previously saved lights from an .osb/.vpe/.vpb file.

Validate

Updates and validates all lights in the Scene Graph.



@Light Parameters

This section of the Light Editor has two tabs. All parameters for light settings are listed in the
first tab. Image processing parameters are in the second. Select a light to load its parameters,
which will vary depending on the light selected.

Light Settings

Use these parameters to modify the light's settings.

Name

Displays the name for the selected light.

Type

Displays the type of the currently selected light. The type of light can be changed here.

Local Lighting

Enables the light to illuminate only certain objects in the scene. See Light Link Sets, for a
description on how to set up which objects should be illuminated.

[lluminate Scene

Toggles the illumination of object on and off. If you only need the light source to cast a lens
flare, without adding light to the scene, you would uncheck this option. If Light Link Sets are
defined for the light source, the light source should illuminate them, if switched on.

Intensity
Displays the relative strength or intensity of a light, where a higher value gives off more light.
Diffuse

Sets the lighting color of a diffuse reflection (characteristic for light reflected from a dull, non-
shiny surface). A diffuse color attribute specifies the color of the light diffusely reflected by the
objects to which it is assigned.

Glossy

Sets the lighting color of a glossy reflection. A glossy color attribute specifies the color of the
light reflected by the objects to which it is assigned.
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Use Texture

Loads an image texture the light source projects into the scene. Not available for directional
and ray lights.

Repeat Mode UV

Sets the repeat mode of the texture. Only accessible when Use Texture is enabled. There are
four modes:

¢ Repeat - Repeats the texture in all directions.
¢ Mirrored - Repeats and mirrors the texture on the x-and y-axis with every repetition.
o Decal - Sets the texture not to repeat.
o Clamp - Repeats only the last pixel of the texture.
Repeat UV
Sets the number of repetitions for the UVs. Only accessible when Use Texture is enabled.
Offset UV
Sets the offset for the UVs. Only accessible when Use Texture is enabled.
Rotate
Rotates the UVs. Only accessible when Use Texture is enabled.
Use Temperature
Uses the temperature value to determine the light's color values.
o Temperature - Simulates the light's color by using a Temperature value.
Attenuation
Sets the falloff of the light intensity. Three values are available:
¢ None - Keeps the intensity of the light constant, in relation to the distance of the light
source.
¢ Linear - Decreases light intensity linearly, in relation to the distance of the light source.

¢ Realistic - Decreases light intensity quadratically, in relation to the distance of the light
source to an illuminated object.



Cone Angle

Sets the light beam’s angle from one edge to the other, measured in degrees.
Penumbra Angle

Controls the light edge’s falloff in degrees. This feature can be a positive or negative value.
Material Shadow Intensity

Sets how dark or intense the material shadows cast are and their color.
Ground Shadow Intensity

Sets how dark or intense the ground shadows cast are and their color.

Map Filter Radius

Sets the radius used for filtering the shadow map lookup in OpenGL.

Map Resolution

Sets the quality of OpenGL shadow maps. Higher values increase the quality.
llluminate Shadow Material

Illuminates the shadow material. The shadow material needs to have its reflection mode set to
Diffuse Only, Glossy Only, or Diffuse + Glossy for this option to work correctly.

Cast Shadow on Shadow Material

Only available for Raytracing. Allows lights to cast shadows on shadow materials.
Importance Multiplier

A value higher than 1 increases the probability that the light source emits photons at the
photon mapping. Great for rather dark light sources in an interior, if the incident light comes

from outside Environments.

Light Profile
Use Light Profile

Enables a light profile from an imported file to be used.



IES Profile

Defines where the light profile is located. Clip the Browse icon to the right to locate the .ies file.
Set Profile Shape

Uses the shape information from the .ies file for the selected light.

Profile Info

Displays information for the selected light, such as lumens per lamp, number of lamps, candela
multiplier, etc.

Visualization

Display Light

Shows or hides the selected light source representations in the Render Window.
Scale

Scales the light source representation to better fit the Render Window.

Transform

Position

e Get from Camera - Sets the light’s position and direction to the current camera’s
position and direction.

o Apply to Camera - Sets the camera’s position and direction to the values of the
currently selected light source.

e Get from Node(s) - Positions the light by using the node’s transformation properties.

Image Processing

Not all lights will have image processing parameters. Point and Spot will, since lens flares can
only be enabled for them.

Lens Flare

Use presets or create custom lens flares. Use the Lens Flare parameters for making global
changes to all lens flares. Right-click in a blank area to access a context menu.

Lens flare is an effect attached to a light (Point or Spot) and affect image processing. It is
available in OpenGL and raytracing render modes and added as a post process. Use the Lens



Flare parameters to globally adjust color, size, intensity, radius, and angular intensity. For
control of individual Lens flare elements, such as shape and color, use the Custom preset.

Since lens flares can be created only for point and spot lights, select one to access the Image
Processing Lens Flare parameters.

e To set parameters on individual elements, you'll need to create the elements, then set
them. See the section to follow.

e Toreposition a lens flare, select the light source, then from the menu bar, use the
Transform tool.

Enable
Enables or disables the lens flare applied to the selected light.
Lens Flare Presets

Contains a list of the following assorted lens flare presets, which can be easily applied to your
scene. The selected preset is applied to the selected point or spot light.

e Head Lamp Blue Steel
e Head Lamp Ring Burst
e Tail Lamp Ruby Red

e Tail Lamp Radical Red
e Sun Warm

e Sun Cool

e Street Lamp

It is also possible to start from scratch by selecting Custom to create your own lens flares. Use
the other presets' attributes as a base for your custom lens flare. Doing this will not override
the preset. Elements can be created for your custom lens flare. See the Ghost Line section of
Elements that follows for more information.

Use Light Properties

Always uses the Intensity of the light settings. This only affects the color and applies to the
selected light source's lens flares. When disabled, the color set in the Image Processing tab's
Color option is used globally.

Color

Changes the color of all lens flares. The color selected is multiplied with any element color
already assigned.



NOTE If Use Light Properties is enabled, the color set here is ighored and the light color is used.

NOTE Since this color is multiplied with element color assignments, there may be instances
where a lens flare disappears, due to the multiply operation. If this occurs, try changing the
color of the individual lens flares (instead of using this option) or change the color of this
option.

If there are no element assigned colors, this color is assigned to all lens flares.
Size

Changes the size of all lens flares.

Intensity (Lens Flares)

Changes the brightness of all lens flares.

Radius

Changes how dispersed the flare is for all lens flares. The radius represents the virtual size of
the light sources, since the lights do not have geometry. A larger radius requires a larger object
to completely occlude the effect. Shrinking of the lens flare will start when the radius around
the light source starts to get occluded by an object. That occlusion also decreases the intensity
of the ghosts. As the radius increases, the intensity of the light decreases. As the radius
decreases, the flare becomes more intense and defined.

Angular Intensity

Changes the brightness of the flare, as the angle changes. As the light source is rotated toward
the viewer, becoming perpendicular to the view, its intensity increases. It is like how intense a
sunset gets as it reaches the horizon, just before setting. Another example would be turning a
flashlight's beam toward you. From your point of view, as the light aligns with your view, it
becomes more intense, to the point of blinding.

Context Menu
Right-click in a blank area to access a context menu, select Create Element, then an element

from the list. Once an element is created, options appear for renaming, duplicating, and editing
it.



Lens Flare

oIcon Bar

Use the icons in this toolbar to create, duplicate, delete, or toggle a light on or off.

How to Create a New Light

Select Create New Light. This opens a menu for selecting and creating the type of light or
making a light group.

How to Duplicate a Selected Light

Select Duplicate Selected Light. This creates a duplicate of the selected light and places it below
the original in the Scene Graph and Light Sources Tree.

How to Delete a Selected Light

Select Delete Selected Light. This deletes the selected light.

How to Toggle a Light On and Off

Select Toggle Light. This turns the light cast by the selected light on or off.



Working with Light Link Sets

Light link holds sets of lights and sets of nodes from the Scene Graph. You can find Lights and
Light Link Sets listed on the left side of the Light Editor (Scene > Light Editor).

Light Editor

[ uigh w | LightSettings Image Processing

Properties
Mame RayLight

Type | Ray Light

If a light is in a light link set and has Local Lighting selected, it only illuminates all nodes (the
geometries in their subtrees) in the light link set, nothing else in the scene.

Without Light Link Sets

With Light Link Sets




A light can appear in multiple light link sets. It illuminates all the nodes of the light link sets it is

N

.Ij-' SpotLight
[¥ spotlightt

intLight

A node can live in multiple light link sets. Objects in the subgraph of the node are different.
They are illuminated by all the lights in all the sets they are in. All non-local lights illuminate the
objects.

How to Create an Empty Light Link Set

In the Light Editor, right-click in the Light Link Sets view and choose Create Light Link Set from
the context menu.

Light Editor

Iy Light Link Sets * | LightSettings Image Processi

Intensity

Use Temperature

When you tap the box to the left the new empty light link set, two entries are added to the
view: Lights and Scene Nodes.

Light Editaor

tyl Light Link Sets ¥ | Light Settings  Image Processing

Light Link Set Properties

ights
Scene Modes Intensity

Diffuse




How to Add Nodes to a Light Link Set

¢ Drag and drop light nodes from the Scene Graph onto Lights, and nodes that should be
locally lit onto Scene Nodes.

e Drag and drop lights from the Lights list in the Light Editor to a Light Link Set, as long as
the light is not cloned (a cloned light is underlined in the list).

e For convenience, you can drag and drop the nodes from the Scene Graph directly onto
the Light Link Set item, and the dropped nodes are added to Lights or Scene Nodes set,
according to their type.

&/ Light Editor
f4 Light Link Sets ~| LightSettings Image Processing
Properties

Lights
9 Light Profile

X Spotlight
otlig. Visualization

Scene Modes Transform

NOTE You can also add light nodes into the Scene Nodes set, if you want the objects in the
subgraph of the light node to be locally lit by the lights in the Lights set.

How to Select Nodes in a Light Link Set

In the Light Editor, when you select a light in the Light Link Sets view, you also select the
corresponding light in the Lights list.

Double-click a light or node in the Light Link Sets view. This selects the corresponding node in
the Scene Graph. This is the same function as right-clicking the node and choosing Select Nodes
from the context menu.



About Lens Flares and Elements

Everything you need for lens flares is found in the Image Processing tab of the Light Editor. Lens
flares are composed of one or more elements. To create an element, right-click and select one.

Light Settings ~ Image Processing

Lens Flare

Enabled
Lens Flare Presets | (
Use Light Properties
N ]
1.00
1.00
100.00

Angular Intensity 0.00

Ghost Line

Lens Flare Element

Choose from the following lens flare elements when creating lens flares in VRED:

B Giow

Creates a glowing shape.

,_\‘F_..
i Starburst

Creates a sun-like effect, made up of multiple streaks. Use it for things such as street
lamps at night, objects with stationary lights, or a light source that's partially
obscured by an object, like a tree or building's edge.




= streak

= Creates a streaking effect, like what you get when using an anamorphic lens.

E’] Ring

. Creates a ring-like element for the light source.
ﬂ Ghost Line

Opens the Ghost Line Editor for adding elements that move with the light source.

Element Parameters

When an element, such as Glow or Starburst, is selected, additional parameters appear below
it. Keep in mind, some parameters are element-specific. When this is the case, it will be noted.

Light Set e Processing

Feather

Shape
Use to change the shape of the following elements:

e For a Ghost Line or Glow, change their current shape to a circle, triangle, square,
pentagon, hexagon, heptagon, octagon, nonagon, decagon, or custom loaded texture,
using the option selected from the Shape list.

e For a Starburst, change its current shape to a fan, spike, blade, or texture.



Glow Shape Example

In the following example, this lens flare is a combination of many elements, 2 glows, 1 ring,
2 starburst, and 5 ghosts in a Ghost Line. The shape used for the glow was a Circle.

The shape used for this glow was Triangle.

The shape used for this glow was Octagon.




Starburst Shape Example

In the following example, this lens flare is a combination of many elements, 2 glows, 1 ring,
2 starburst, and 5 ghosts in a Ghost Line. The shape used for this starburst was Spike.

The shape used for this starburst was Fan.

The shape used for this starburst was Blade.




Create an element

Once you create an element, it appears in the empty space below the global parameters, the
Element List. All elements are listed by name and can also be identified by their icon, such as

this one for ghost elements ﬁ To view only certain elements in the Render Window, click the
check box in front of elements to remove the check and turn off visibility.

1. Right-click within the empty area below the global lens flare parameters, the Element
List.

Light Settings ~ Image Processing

Lens Flare

Enabled
Lens Flare Presets
Light Properties
BN ]
1.00
1.00
100.00

Angular Intensity 0.00

Ghost Line

2. Select Create Element, then select an element from the list. The selected element
appears in the Render Window and in the Element List.

3. Use the parameters to customize the selected element. Each element contains at least
one unique parameter.

Shape (Glow)
Changes the shape of a glow from its current shape to a circle, triangle, square, pentagon,
hexagon, heptagon, octagon, nonagon, decagon, or custom loaded texture, using the option

selected from the Shape list.

Shape (Starburst)

Changes the shape of the starburst to a fan, spike, blade, or a custom loaded texture, using the
option selected from the Shape list.



Color

Use to change the color of the lens flare. If the light already has an assigned color, this color will
be mixed with it. Click Accept.

Number
Use to set how many arms a Ring or Starburst element has.

Starburst Number Example

This starburst has Number set to 4.

This starburst has Number set to 17.

Ring Number Example

Use Number to divide a ring into segments. Zero creates a solid ring. Values of one
or greater divide it into segments.




When used in combination with the other parameters, you can create endless effects.

Offset

Use to offset the streak(s) from the center of the light source. Negative values will move the
streak to the left and below the light. Positive will move it to the right and above the light.

In the following example, this lens flare is a combination of many elements, 3 glows, 1 ring, 3
streaks, 2 starburst, and a ghost. The streak has an offset of 0.00 and 0.00.

o

One streak was offset -0.25 and 0.00, moving the streak to the left of the light source.

—4_




The same streak was then offset +0.25 and 0.00, moving the streak to the right of the light
source.

o

The same streak was then offset 0.00 and -0.25, moving the streak below the light source.

That same streak was then offset 0.00 and +0.25, moving the streak above the light source.




Chromatic Aberration

Use Chromatic Aberration with the Ring element to distort the colors of the ring and create a
rainbow-like effect. The R, G, and B values are spatial values, meaning that a negative value
moves that color spectrum inside of the ring and a positive moves the color outside the ring. As
you change the color, it takes that color away from the other parts of the ring, creating a multi-
ringed effect.

Ring Chromatic Aberration Example

In the example below, the R value is positive, which e e N B R R R K-
pushes the red away from the center. The B value is
negative, which pulls the blue toward the center.
As you travel away from the center, the amount of
blue is reduced, and the red is increase, creating
the other bands of color.

Ghost Line Chromatic Aberration Example

Use Chromatic Aberration with the Ring element to distort the colors of the light. The R, G, and
B values are spatial values, meaning that a negative value moves that color spectrum further
away from the light source. A positive value moves the color closer to the light source. As you
change the color, it moves that color further away from or closer to the light source.

In the example below, the B value is set to a negative value, resulting in the blue moving in a
direction away from the light.

Chramatic Aberration R




Thickness

Controls the thickness of the rays of light. For some elements, an additional parameter, Streak
Thickness, can be used to further influence Thickness.

Ring Thickness Example

In the example below, the ring expanding outward from the center. When set to 0O, if Streak
Thickness is also set to 0, then the ring is barely visible. As the value approaches 1, it expands,
becoming thicker.

Streak Thickness

Controls the thickness of the segments created using Number.

Edge Intensity

Makes the edge color of the Ghost Line element more or less intense. Changing it to 0 will make
the edge disappear.




Edge Thickness

Controls the thickness of the edges of the Ghost Line element. When Edge Intensity is high, it is
much easier to see the difference.

Ghost Line Editor

Select a Ghost Line element to load the Ghost Line Editor. Use it for adding elements that move
with the light source. Create, place, and edit ghost elements.

Hover below the horizontal lines. Your cursor to change to a +. When you click, a ghost element
is created. To move the ghost element closer to the light source, drag it toward the center line.
To move it away from the light source, drag it away from the center line.

1 Represents the position of the light source.

2 A ghost element that appears before the light source. This means it will appear in front of the
light in the Viewport.

3 Other ghost elements that appear after the light source. This means they will appear behind
the light in the Viewport.

From within the Render Window, use the Transform tool to reposition things.




Working with Lens Flares

Scene > Light Editor > Image Processing

Find out how to use lens flares. Use the Image Processing tab of the Light Editor to add lens
flares, tweak preset flares, or create one from scratch. When finished, save them.

How to Use Lens Flares

Use lens flares found in the Lens Flare Presets dropdown menu. Tweak these presets or create
custom ones. When finished, save them for reuse. If you select a preset lens flare, followed by
the Lens Flare Preset Custom option, you can see how the preset was constructed. Notice how
it combines elements, such as glows, rings, streaks, starbursts, and even ghost lines. Select an
element to see how its attributes were set. When creating your own lens flare, use what you've
observed to combine elements and experiment.

How to Add a Lens Flare

Use the presets to add a lens flare to a light.

1. Select Scene > Light Editor, then from the Icon Bar, click + and select either Point Lights
or Spot Light.

2. Click Lens Flare Preset and select a preset.

3. Right-click and select Create Element, followed by one of the elements.

4. Use the Transform tool to move it into position.

How to Customize a Preset

Make changes to a preset lens flare to make it your own.

1. Follow the instructions in How to Add a Lens Flare.
2. Change some of the parameters under Lens Flare to customize your flare.

How to Create Custom Lens Flares (Elements and Element Attributes)

Create custom lens flares from scratch or by adding to and tweaking existing lens flares.

1. Select Scene > Light Editor, then from the Icon Bar, click + and select either Point Lights
or Spot Light.

2. Once the Custom Lens Flare Preset is selected, right-click in an empty place in the Image
Processing tab and select Create Element, followed by one of the following elements:
Glow, Starburst, Streak, Ring, or Ghost Line.



3. Select the created element and change any of the advanced lens flare parameters listed
below it.

How to Save Lens Flares

The custom lens flares you create can be saved to be reused or shared. You will need your
Scene Graph and Asset Manager to do this.

1. Inthe Menu Bar, select Scene > Asset Manager to open the Asset Manager.

Select Scene > Scene Graph to open your Scene Graph.

3. Inthe Scene Graph, select the light with the lens flare and drag it into the Asset
Manager onto the folder connected to your local machine or network.

4. A warning will appear letting you know the light does not have a valid Asset Root node.
Click Yes.

N

The light appears in the Asset Manager in a section below the folders.

5. Though a thumbnail preview appears next to light, select the light, then right-click and
select Rename to give it an identifiable name.

Purpleflarel MNode g — C/Users/marnisra...

Triangle Flare Mode ete C:fUsers/marrisra...




Enabling Ambient Occlusion

Do you want to simulate a soft global illumination by computing shadows, resulting from light
coming from all directions? If so, use Ambient Occlusion and make shadows similar to shadows
cast from an overcast sky and feature darkens cracks, creases, corners, and points of contact.

It is a specific, not physically accurate, rendering trick that samples a hemisphere around each
point on the face, sees what proportion of a hemisphere is occluded by other geometry, and
shades the pixel accordingly. It has nothing to do with light, but is, instead, a trick that looks
appealing and increases the realism of geometry.

In real life, surfaces close together (like small cracks) are darker, due to dirt, shadows, and so
on. Ambient Occlusion approximates this. It does not simulate light bouncing off or through
objects, but works even if there are no lights in the scene.

How to Enable Ambient Occlusion

1. Inthe Menu Bar, click Scene > Bake Light and Shadows.
NOTE If Bake Light and Shadows is not listed, in the Menu Bar, turn off Simple Ul.

2. Adjust settings in the Bake Light and Shadows module.
3. Click a calculation option:

o Calculate All - Calculates the ambient occlusion for all visible and selected nodes
and their child nodes.

o Calculate Missing - Calculates the ambient occlusion for nodes that weren't
included in the last ambient occlusion pass. Save time by not having to search for
all missing visible and selected nodes and their child nodes.

These are pre-processing calculation that take place during data preparation. It bakes the
results on the geometry's vertices. The smoothness of the Ambient Occlusion depends on the
detail level of the geometry. Therefore, VRED offers several ways to increase the quality on low-
level geometries, like subdividing triangles, and pre-defined quality presets.



The Bake Light and Shadows Dialog Box

Scene > Bake Light and Shadows

Use the Bake Light and Shadows module to set parameters for direct and indirect illumination,
subdividing polygon mesh, and calculating ambient occlusion.

+  Bake Light and Shadows

Settings

Direct Hlumination
® Ambient Ocdusion
Shadows
Light and Shadows

Shadow Quality | Medium Quality

Maximum Distance
Clear Active
Indirect Ilumination
Subdivision
0%

Calculate all Calculate Missing

NOTE Another way to access the Bake Light and Shadows module is to right-click the empty
space next to the Quick Access Bar and select it from the list.

About the Bake Light and Shadows Module

The Bake Light and Shadows module has a menu bar, sections for settings an assortment of
parameters, and a display that calculates all light and shadows and missing ones.

Settings Menu
Click the Settings menu to access the following options:

e Save Current - Saves the current lights and shadows.

e Load from Node - Loads the lights and shadows from the selected node.

o Load Settings and Delete Settings - Loads the light and shadow settings. Select the
setting to be loaded. Choose from Default, Car Low Quality, Car Medium Quality, Car
High Quality, Car Highest Quality, Groundplane Low Quality, and Groundplane High
Quality.



o Delete Settings - Deletes the light and shadow settings. Select the setting to be deleted.
Choose from Default, Car Low Quality, Car Medium Quality, Car High Quality, Car
Highest Quality, Groundplane Low Quality, and Groundplane High Quality.

Direct lllumination

Enables an extra calculation of direct light bounces, which increases the quality of the result.

¢ Ambient Occlusion - This default setting, creates the common Ambient Occlusion
shadow texture. This is independent of light direction and takes the mutual occlusion of
visible geometry objects into account. Shadows are calculated based on distance. The
ambient occlusion is computed in real-time, including during navigation and running
animations. Therefore, it supports interactivity, but decreases performance.

e Shadows - Creates an Ambient Occlusion shadow texture that takes all shadows of
active lights from the scene and HDR into account.

o Light and Shadows - Stores shadows and light information for each vertex. It replaces
the HDR lighting after baking. The use of this kind of texture increases real-time
performance immensely for static scenes. Later changes to geometry objects, for
example, through transformation, do not influence the displayed shadows.

o Shadow Quality - Defines the direct shadow quality of the ambient occlusion. Six
presets are available:

Preview Quality - 8x8 hemisphere samples (per vertex)
Low Quality - 16x16 hemisphere samples

Medium Quality - 32x32 hemisphere samples

High Quality - 48x48 hemisphere samples

Highest Quality - 64x64 hemisphere samples

Ultra High Quality - 128x128 hemisphere samples

o O O O O O

¢ Minimum Distance - Sets the minimum distance of objects to be considered for the
Ambient Occlusion calculation. This value defines black areas, where full occlusion takes
place.

¢ Maximum Distance - Sets the maximum distance of objects to be considered for the
Ambient Occlusion calculation. This value defines white areas, where no occlusion takes
place. This value can also be seen as the maximum expansion of the virtual hemisphere.

e Clear All - Deletes the Ambient Occlusion calculation of the whole scene.

e Clear Active - Deletes the Ambient Occlusion on selected geometry. All numeric values
use millimeters as their units.

IMPORTANT The total calculation time depends on the complexity of the scene and
chosen Shadow Quality Preset.



Indirect lllumination

Enables an extra calculation of indirect light bounces, which increases the quality of the result.

Enable - Enables/disables the indirect illumination mode.
Quality - Sets the quality of indirection. The higher the values, the better the results.

Preview Quality - 8x8 samples
Low Quality - 16x16 samples
Medium Quality - 24x24 samples
High Quality - 32x32 samples
Highest Quality - 48x48 samples

o O O O O

Indirections - The number of indirections defines the number of calculated light
bounces. The default value is one, so only one light bounce is calculated.

IMPORTANT Higher values induce better quality, but increase calculation time.

Enable Color Bleeding - Enables the transfer of color between near-by objects, caused
by the colored reflection of the indirect illumination option. Color bleeding causes a
white wall close to a red wall to appear pink because it receives red light from the red
wall.

Override Material Color - Overrides the material color of the occlusion.

Color - Deletes the Indirect lllumination on the selected geometry.

Clear All - Deletes the Indirect Illumination calculation of the whole scene.

Clear Active - Deletes the Indirect lllumination on the selected geometry.

Subdivision

Subdivides the existing polygon mesh into smaller triangles to calculate the ambient occlusion
more precisely. Turn this option on to avoid ragged edges on shadow illustrations. This feature
is helpful when NURBS data for re-tessellation is not available, but a refined mesh is required.

Subdividing generates more complex objects. Use it only when required. Subdivide Geometry

(from the Scene Graph's Edit context menu) provides more settings to control this process.

Enable - Enables/disables the subdivision mode.

Quality - Causes geometries to be refined during the Ambient Occlusion calculation
process, when the subdivision check box is checked. Extra vertices are inserted into the
meshes. It is possible to get smoother results on the geometry. Three presets are
available:

o Low Quality - Subdivides up to two times, if the difference in intensities between
the vertices of an edge is above the intensity threshold.



o Medium Quality - Subdivides up to two times, if the difference in intensities
between the vertices of an edge, or the edge midpoint of the triangle edge, is
above the intensity threshold.

o High Quality - Subdivides up to four times, if the difference in intensities
between the vertices of an edge, or the edge midpoint, is above the intensity
threshold.

¢ Minimum edge length - Defines the threshold of the subdivision. If the length of an
edge between two vertices is below the defined value, it is not subdivided, and no
added vertices are added.

¢ Intensity threshold - Sets the threshold of intensity values of two vertices, to force a
subdivision of the triangle edge.

CAUTION Enabling this feature increases calculation time and the polygon count of the
scene.

Calculate All

Calculates the ambient occlusion for all visible and selected nodes and their child nodes.
Calculate Missing

Calculates the ambient occlusion for all missing visible and selected nodes and their child

nodes. Use this to select all nodes without ambient occlusion automatically, instead of having
to search for and select them one at a time.



Variants



Creating Variants

Variants are key for product design reviews (PRDs). Core members from design, management,
and engineering can get together to review a 3D product, such as their latest car. Using VRED
variants/VSets, you can configure your car and its parts, so it is easy to switch through them
during the review.

Since a car can have many different versions, such as standard, sports, convertible, etc., as well
as a variety of options, such as sports body pack, 100s of paint and interior material
combinations, lights, etc., variants and VSets provide a straightforward way to step through
these, in a packaged way.

NOTE Go one step further and create an HTMLS5 frontplate that links this functionality and
allows your participants to change things to see what they want. See Using Python in VRED for
how to do this.

How to Create a Variant

1. Inthe Menu Bar, select Scene > Scene Graph to open the Scene Graph.

2. Select Scene > Variants to open the Variants module.

3. Inthe Variants module, click the tab corresponding to the type of variant you want to
create: Geometry Variants, Material Variants, or Light Variants.

NOTE This doesn't apply to Transform Variants and Sceneplate Variants, which will be
discussed in other sections.

4. Drag a node or switch node from the Scene Graph into the list view (left side) of the
Variants module. The node name appears in the list view and its potential states and
hotkey (if you create one) are displayed on the right.

How to Set a Hotkey

1. To set a hotkey for a variant, from the list view (left side) of the Variants module, select
a node or switch node.

2. Inthe section to the right, click the space to the right of the state to access its Hotkey
drop-downs.

3. After entering the hotkey values, tap the blank space below it to set the hotkey.


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=Using-Python-in-VRED
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4. To enable a state, double-click the state. The currently enabled state is indicated by bold
lettering; the default state is highlighted.

NOTE To test your hotkey, click the Render Window, then use your hotkey.

How to Create a Transform Variant

Transform variants are used to add multiple transforms as variants to Scene Graph nodes. All
nodes currently supporting transforms allow transform variants to be created (Groups, Lights,
Shells, Surfaces, Meshes, and Lines). For example, a steering wheel can be set to varying
positions. Instead of having a geometry variant for each position, you can now have one
geometry with multiple transform variants. Using a transform variant reduces scene size, Scene
Graph nodes, and memory usage.

In the Menu Bar, click Edit > Preferences > Transform.

Select the Scene Graph node to add transform variants.

In the Quick Access Bar, select Transform to open the Transform module.

Just below the title in the Transform module, select Window > Transform Variants.

PwNPE

Transform Variants

Translation

Rotation

Scaling
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Transform Variants . Options "E;aqi,;. Advances

Translation

Coordinate System | Object hd
0.00
Translate Y 0.00

Rotation

Scaling

NOTE To always show Transform Variants in the Transform module, in Preferences >
Transform > Transform Editor, set Transform Variant Settings to Transform Variant
Window.

In the Transform module, right-click the node and select Create or + in the Quick Icon
Bar. The first variant is created from the current state of the geometry.

Adjust the geometry with any of the tools in the Basic tab. For example, Translation and
Rotation. Right-click on the node and create a second variant.
Double-click a variant to display it in the Render Window.

How to Create a Variant Set

Use variant sets (VSets) to define multiple states for different properties at same time. In many
cases, a variant alone is not enough for managing complex models. For example, many different
switch nodes are needed to represent a specific version of the loaded model. Variant Sets
provides more functionality for activating many states, simultaneously. For configurators,
logical connections can be generated.

nkwneE

In the Menu Bar, click Scene > Scene Graph to open the Scene Graph.

In the Menu Bar, click Scene > Variant Sets to open the Variant Sets module.

In the Variant Sets module, right-click in the left side and select New Set.

Click the name of the new set to rename it.

In the Variant Sets module, click the tab corresponding to the type variant you want to
create: Geometry, Material, or Light.



NOTE The other types of variants will be discussed in other sections.

6. Draga node or switch node from the Scene Graph under the appropriate tab of the
Variant Sets module.

The node name is added to the tab, with supported states listed in a drop-down box.
7. To enable a state, select it from the drop-down box.
Optional: Create a hotkey for the variant set in the General tab.

In addition to hotkeys and the Variant Sets module, you can use VRED python scripting to
switch between Variant Sets. Use the function selectvariantSet (name), where name is the
name of the variant set.

How to Show or Hide Geometry in Variant Sets

Use this feature to show or hide Scene Graph nodes. This can be useful, for example, when
using dissections in your scene.

1. In the Variant Sets module, select a variant set.

2. Go to the Show/Hide tab. You may need to repeatedly tap the last arrow to the right to
access it.

Drag nodes from the Scene Graph into the Show/Hide tab.

Right-click in the list of variant sets.

5. Select Show Geometry or Hide Geometry from the context menu.

Pw



About Variants

Scene > Variants

Use the Variants module to set up variants to help with product design reviews (PRDs).

Variants

The Variants module has tabs along the top. Each tab has two sections. The left section lists
variants and the right section displays the node name, state, and assigned hotkeys. This is
where you can set hotkeys to quickly access your variants. Along the bottom is the Icon Bar.

W variants

Geometry Variants Transform Variants Material Variants Light Variants O

Name « Node Teddy_Bear

+ Hotkey

IToggle

Are These All the Tabs

Depending on the size of the window, not all tabs may be visible. To access other tabs, either
expand the Variants module or click the arrows along the top.

Variants
Geometry Variants | Transform Variants Materi: nts  Light Variants
Name ~ MNode Teddy Bear

Cloth_Example State + Hotkey
Environments ble

C S =

Shadow_Plane IEnable

Toggle




Geometry Variants (tab)
Allows multiple geometries to exist in the same scene with only one shown at a time.

Actions

o IAll - Shows all geometry in the variant list.

¢ INext - Shows the next geometry in the variant list.

¢ INext(Loop) - Shows the next geometry in the variant. When the end of the list is
reached, the next selected is the first item in the list.

¢ INone - Hides all geometry in the variant list.

¢ IPrevious - Shows the previous geometry in the variant list.

¢ IPrevious(Loop) - Shows the previous geometry in the variant. When the beginning of
the list is reached, the next item selected is the last item in the list.

Context Menu

e Create All - Adds all Scene Graph-contained geometry switches to the list of geometry
variants.

e Rename (Ctrl + R) - Renames the selected geometry variant.

o Delete (Del) - Deletes the selected geometry variant.

e Clear - Deletes the entire variant list.

¢ Show Geometry - Shows the geometry in the Render Window.

¢ Hide Geometry - Hides the geometry in the Render Window.

e Show Connected Variant Sets - Selects the variant sets that use this variant.

¢ Select Switch Nodes - Selects the switch nodes in the Scene Graph.

o Select Nodes (Ctrl + N) - Selects the nodes in the Scene Graph that apply to the selected
geometry variant.

Transform Variants (tab)

Allows multiple orientations of the same geometries to exist in the same scene with only one
shown at a time.

Actions (Transform Variants)

e INext - Shows the next transformation in the variant list.

¢ INext(Loop) - Shows the next transformation in the variant. When the end of the list is
reached, the next selected is the first item in the list.

¢ IPrevious - Shows the previous transformation in the variant list.

¢ IPrevious(Loop) - Shows the previous transformation in the variant. When the beginning
of the list is reached, the next selected is the last item in the list.

e Variantl - Shows transformation in the first variant. Any additional variants in the
transform are listed and displayed by double-clicking.



Context Menu (Transform Variants)

¢ Create All - Adds all Scene Graph-contained transformation switches to the list of
transformation variants.

e Rename (Ctrl + R) - Renames the selected transformation variant.

e Delete (Del) - Deletes the selected transformation variant.

e Clear - Clears the entire variant list.

e Select Nodes (Ctrl + N) - Selects the nodes in the Scene Graph that apply to the selected
transform variant.

¢ Show Connected Variant Sets - Selects the variant sets that use this variant.

Material Variants (tab)
Allows objects to have multiple materials assigned. You can switch between the states quickly.
Actions (Material Variants)

o INext - Shows the next geometry in the variant list.

e INext(Loop) - Shows the next geometry in the variant. When the end of the list is
reached, the next selected becomes the first item in the list.

o IPrevious - Shows the previous geometry in the variant list.

e Previous (loop) - Shows the previous geometry in the variant. When the beginning of
the list is reached, the next selected becomes the last item in the list.

Context Menu (Material Variants)

e Create All - Adds all Scene Graph-contained material switches to the list of material
variants.

e Rename (Ctrl + R) - Renames the selected material variant.

e Delete (Del) - Deletes the selected material variant.

e Clear - Deletes the entire variant list.

¢ Show Geometry - Shows the geometry in the Render Window.

e Hide Geometry - Hides the geometry from the Render Window.

¢ Show Connected Variant Sets - Selects the variant sets that use this variant.

Light Variants (tab)
Enables you to quickly change between multiple lighting scenes.
Actions (Light Variants)

o IDisable - Disables the lights in the variant.

e IEnable - Enables the lights in the variant.
o IToggle - Switches the state from Enabled to Disabled.



Context Menu (Light Variants)

e Create All - Adds all Scene Graph-contained light switches to the list of light variants.
¢ Rename (Ctrl + R) - Renames the selected light variant.

e Delete (Del) - Deletes the selected light variant.

e Clear - Deletes the entire variant list.

¢ Show Connected Variant Sets - Selects the variant sets that use this variant.

Sceneplate Variants (tab)

Actions (Sceneplate Variants)

¢ Create All - Automatically creates new variants of the current type.

e« Rename - Renames the node in the Scene Graph related to the selected variant.
o Delete - Deletes the currently selected variant.

e Clear - Clears the currently selected variant.

o Show Connected Variant Sets - Selects the variant sets that use this variant.

Context Menu (Sceneplate Variants)

e Create All - Adds all Scene Graph-contained sceneplate switches to the list of sceneplate
variants.

¢ Rename (Ctrl + R) - Renames the selected sceneplate variant.

¢ Delete (Del) - Deletes the selected sceneplate variant.

e Clear - Deletes the entire variant list.

e Show Connected Variant Sets - Selects the variant sets that use this variant.

lcon Bar

e Create - Automatically creates new variants of the current type.
o Select Node - Selects the node in the Scene Graph related to the selected variant.
o Delete - Deletes the currently selected variant.



About Variant Sets

Scene > Variant Sets

Use the Variant Sets module to create and modify variant sets, as well as add hotkeys.

Variant Sets

The Variant Sets module has a section listing your variant sets on the left, tabs on the right, and
an lcon Bar at the bottom.

Variant Sets List

Contains entries of already-defined variant sets and is found on the left. The context menu can
be used to create new sets, as well as to perform other actions on its nodes. The tabs can be
used to switch between the various types. Options are available for variant sets.

Context Menu

e New Set - Creates a variant set.

e New Group - Creates groups to organize all variant sets that behave like folders. Variant
sets can be dragged into any group or removed from a group by dragging it on its parent
folder. It is not possible to recursively store folders within folders.

o Close Groups - Collapses the list of groups in the Variant Sets dialog box.

o Select - Selects and applies the current variant sets.

o Select Defaults - Reverts to the previously applied variant sets.

o Duplicate - Creates a copy of the selected variant sets.

e Rename - Enables the renaming of the selected variant sets.

o Delete - Deletes the selected variant sets.

e Clear - Removes all Variant Sets and groups.

e Optimize Sets - Optimizes and deletes all missing connections within the variant sets.

e Remove Empty Sets - Removes all links (parts) of the variant sets not assigned to
anything in the current scene.

¢ Create Preview - Renders a preview and automatically assigns an icon to the selected
variant set.

e Show/Hide Geometry - Shows or hides nodes dragged from the Scene Graph into the
Show/Hide tab.

e Show Connected Variants - Selects the variants used in the variant set.

o Dissection Mode - Creates screenshots only of specific parts of the loaded model. When
entering the Dissection Mode, all geometry is disabled, making your screen empty, at
first. Then, you can gradually enable the geometry, either using Show from the Scene
Graph or some predefined Show/Hide-lists from the variant set module.



When the desired geometry is visible, you can create a screenshot, using the
corresponding button, either in the variant set module or VRED toolbar. When leaving
the Dissection Mode, the previous state of all nodes and switches are restored in the
context menu.

o Verify All - Loads a csv file with embedded logics.
o Verify Maya - Verifies imported Maya variants.

Global States

There is a collection of states, not user-defined. These are relatively self-explanatory. For
example, the “INext” state changes to the next state within that variant when the hotkey is
pressed. Some states are not available in all contexts.

o 1All - Shows all objects in the switch list. (Only usable in combination with a Geometry
Switch).

e INone - Hides all objects in the switch list. (Only available in combination with a
Geometry Switch).

e INext / INext (Loop) - Activates the next object in the switch list and stops when the last
object is reached. INext (Loop) is similar to INext, however, it returns to the beginning
of the list after the last object is selected.

e IPrevious / !Previous (Loop) - Operates in the same principle as the INext/!Next (Loop)
options, just in reverse.

o IEnable / !Disable / 'Toggle - Enables or disables the variant set-contained lights in the
scene. !Toggle switches the related variant to the opposite state.

General (tab)
Provides the location where hotkeys for variant sets can be defined.

o Hotkey - Where hotkeys for switching between variant sets can be defined. The first box
is for a modifier key, such as Alt or Ctrl, while the second is for selecting an
alphanumeric character for the shortcut. The second field is required to assign the
hotkey (for example, a letter or sign).

e Comment - Adds a custom comment to each variant set.

¢ Screenshot (Go button) - Creates a quick rendering of the Render Window, using the
currently selected variant set and render settings. VRED asks for a location and format
to save the image, which is an 800x600 bitmap image, by default.

Geometry (tab)

Creates or modifies the geometry variants. To create a geometry variant, drag a geometry node
or group node to the right section in the Geometry tab.



Transform (tab)

Creates or modifies the transform variants. To add a transform variant to the variant set, drag a
node with transform variants to the right section in the Transform tab. You can also drag a
variant from the Transform dialog or from the Variants dialog to that section.

Material (tab)

Creates or modifies the material variants. To create a material variant, drag a material node to
the right section in the Material tab.

Light (tab)

Creates or modifies the light variants. To create a light variant set, drag a light variant to the
right section in the Light tab. Instructions for creating a light variant can be found in the Variant
section.

View (tab)

Creates or modifies the Viewport variants. Viewport variants can be set within the View tab.
Drag a previously created view into the Camera Editor to the right side of the View tab.
Instructions for creating a Viewport can be found in the Camera Editor section.

Sceneplate (tab)

Creates or modifies the sceneplate (frontplates and backplates) variants. To create a new
sceneplate variant set, a sceneplate can be dragged from the Sceneplate Editor to the right side
of the Sceneplate tab. If this variant set is selected, the sceneplate will be set to active. If
another variant set is activated, the new sceneplate will be set to active. It is possible to add
multiple sceneplates to one variant set. It is also possible to add one sceneplate to multiple
variant sets.

Animation (tab)

Creates or modifies the animation variants. To create an animation variant set, drag an
animation from the Clip Maker (Clips icon) to the right side of the Animation tab.



Analyzer (tab)

Lets you enable, disable, or modify clipping planes within a variant set.

Clipping Plane - Contains the following options:

Enable / Disable Clipping - Enables or disables the clipping plane.

o Only Clipping Values - Enables you to adopt value changes, but not its state
(enabled/disabled).

o Get Current Position - Adopts the position and orientation of the clipping plane
selected within the Clipping module on feature execution.

¢ Clipping Plane Position - Provides the coordinate position of the clipping plane.

¢ Clipping Plane Normal - Affects the orientation of the clipping plane, in radians, about
the X, Y, and Z axis.

¢ Invert Direction - Toggles which side of the clipping plane is cut.

¢ Hide scene - Hides the whole scene. Shows only the contours of the clipped objects on
the clipping plane.

¢ Show Clipping Plane - Toggles the visibility of the clipping plane.

¢ Show Grid - Toggles the visibility of the clipping plane’s grid.

¢ Show Contour - Toggles the outline of the objects cut by the clipping plane.

Script (tab)

For advanced users, each variant set can contain a Python script, executed automatically, each
time the variant set is activated, whether through the Variant Set module, a hotkey, or another
script.

Values (tab)

Add generic key/value pairs to any variant set, if the exported XML data should be processed
personally (see Import and Export). The list of keys is on the left and values belonging to those
keys are on the right. The currently selected key can be changed. Use the context menu to
create or delete keys. VRED does not process this data in any way; it is only available in the
exported Variants XML data.

Show/Hide (tab)

Shows or hides a list of Scene Graph nodes, based on whether Show Geometry or Hide
Geometry was selected in the Variant Set context menu. This is especially useful for making
screenshots of isolated parts of the model that belong to a specific variant set. Nodes can
simply be added by dragging them from the Scene Graph into the list. They can be removed by
using the context menu in the nodes list. Primarily, the Show/Hide tab is used in the Dissection
Mode.



Bottom Icon Bar

There are shortcut icons at the bottom of the window for creating a new variant, duplicating
the currently selected variant, and deleting the currently selected variant.



Media



About the Media Editor

Scene > Media Editor

The Media Editor can create multiple WebEngines inside VRED and for streaming interactive
web content, loading local HTMLS files, and writing HTML5 content directly in the editor.

What is a WebEngine

A WebEngine is an element that adds an interactive website or html content to a VRED scene.
The content streams into a material texture channel in real-time and uses the properties of the
material for display. When working with the combination of HTML5 and Python scripts, this is
the key to adding that functionality to a VRED scene.

The Media Editor

The Media Editor has a Search field along the top, List View to the left, WebEngine properties to
the right, and an Icon Bar along the bottom.
(&1 Media Editor

WebEngine

Name 'WebEngine

Width | 800px

Height |600px

url | /|

Material Drop a Material here
Texture | Diffuse

Click Through

Search Filed
Helps to find WebEngines by name.
WebEngine List View

Lists all WebEngines and is found on the left side of the Media Editor. Select a WebEngine from
the list to load its editable parameters into the right. Multiple WebEngines can be selected in



the list view, using Ctrl-left mouse. To select a range of WebEngines, use Shift-left mouse. All
items between the current item and the clicked item are selected or unselected.

WebEngine

Contains editable parameters for the selected WebEngine in the list view.

¢ Name - Displays the WebEngine name.

e Width - Defines the width of the interactive content.
¢ Height - Defines the height of the interactive content.
e Url - Displays the entered URL.

. r:‘ Browse - Loads local HTML file.
. HTML Editor - Enter and edit HTML5 code.
o Reload - Reloads the URL.

. E Delete - Deletes the URL.

e Material - Lets you add the material from the object being used.

¢ Texture - Defines which texture channel of the material is used for the image created by
the WebEngine. Select Diffuse, Incandescence, or Diffuse + Incandescence. Diffuse
reflects the environment and has an alpha channel. Incandescence does not reflect the
environment, but does emit light in raytracing, when Use as Light Source is activated.
Diffuse + Incandescence creates an incandescence material, using the Diffuse Texture
Alpha Channel to mask the background of an HTML5 page, for example.

o Click Through - Sets the alpha click-through threshold. If the alpha value in HTML under
the mouse is smaller than this threshold, it clicks through and navigates the scene.

Icon Bar

The Icon Bar contains visual shortcuts for commonly used Media Editor commands.

o Create - Creates a WebEngine to display interactive content in a VRED scene.

o Duplicate - Duplicates the currently selected WebEngine.

o Select Nodes - Selects all gecometry nodes within the currently selected WebEngine.

o Delete - Deletes the selected WebEngine.

e Render - Sets the global switch for enabling or disabling the rendering of WebEngines.



Adding Interactive Website or HTML Content to a
Scene

Create a WebEngine to add an interactive website or HTML content to a VRED scene. The
content streams into a material texture channel in real-time and uses the properties of the
material for display.

How to Create a WebEngine

In the Menu Bar, select Scene > Media Editor to open the Media Editor.

Select the + icon in the bottom Icon Bar, then WebEngine to create a WebEngine.
Double-click the WebEngine and name it.

Set the Width and Height:

PwwnNpeE

o If using HTML content in the URL, enter the known width and height from the
code.

o If using a website in the URL, adjust the width and height when the website is
displayed on an object.

5. Add a URL for the content:

o To add a website, enter it in the URL field (for example, www.Autodesk.com).
To add a local HTML file, use the Browse icon. HTML can contain audio and
video. The HTML file can refer to audio and video files that are embedded.
Supported media formats are WebM (.webm), OGG (.ogg/.ogv), and WAV (.wav).

6. From the Material Editor, drag the assigned material for the WebEngine onto the
Material field.
7. Set the texture type:

o Diffuse:
The environment is reflected in this texture.

1. Inthe Material Editor Properties, under Material, set the Diffuse Color to
white.

2. In the Material Editor Properties, under Diffuse Texture, check Use
Texture, then set Mapping Type to UV. Rotate the Diffuse Texture as
needed.


http://www.autodesk.com)/

o Incandescence:

In raytracing, the material emits light into the scene when Use as Light Source is
activated.

1. In the Material Editor Properties, under Material, set the Diffuse Color to
black.

2. In the Material Editor Properties, under Incandescence, set Intensity to
1.00 and the color to white.

3. Set Mapping Type to UV. Rotate the Incandescence Texture as needed.

o Diffuse + Incandescence:

This texture is used when the properties of incandescence and an alpha channel,
that is only available in Diffuse, are needed.

This HTML example code sets the background of a webpage transparent (alpha):

<style>

body{

background-color: rgba (0, 0, 0, 0);
}

</style>

1. Inthe Material Editor Properties, under Material, set the Diffuse Color to
white.

2. In the Material Editor Properties, under Diffuse Texture, check Use Alpha.

3. Inthe Material Editor Properties, under Incandescence, set Intensity to
1.00 and the color to white.

4. In either Diffuse Texture or Incandescence, set Mapping Type to UV.
Rotate the Texture as needed.

VRED to HTML5 Communication

There is a two-way communication and interaction between VRED and HTML5. Here is an
example of VRED to HTMLS5.

Executing the Variant Set (Home\ Button) with an associated Python function
(sendToWebEngine), triggers a specific WebEngine (Wiebengine\ A) and sends an HTML event
(VRED\ HOME\ Btn) to the web page. The web page must have an Event Listener to receive
the message.



The following is an example of HTML code to receive a message:

<script>
document .addEventListener ("VRED\ HOME\ Btn", Icon HomeClick);
</script>

HTMLS5 to VRED Communication

An img element and a URL can be used to send Python commands from the webpage to VRED,
using the webserver. For example, src = "http://localhost:8888%..... The webserver
must be enabled in the preferences.

The HTML code for setting the Switch Material to O:
<script>

function r () {

var 1 = document.createElement ("img") ;

i.src =
"http://localhost:8888/python?value=setSwitchMaterialChoice ('SwitchColo
rl, O)";

}i

</script>

The HTML code for triggering a VariantSet named Icon_Anim:
<script>
Icon Click = function(event) {

var 1 = document.createElement ("img") ;



i.src =
"http://localhost:8888/variants?value=selectVariantSet ('Icon Anim')";

}s

</script>



Assets



Working with the Asset Manager

Scene > Asset Manager

Use the Asset Manager to manage items like scenes, environments, and materials across
multiple projects. Each tab contains the assets and location of those assets for that category.
Global assets stored anywhere in the network can be accessed as from a local folder. This
supports standardization throughout several projects or even across multiple departments
within the company.

I\ Asset Manager

Geometries  Materials  Environments  Sceneplates

- l=* VRED Example Assets
- Ll Automotive
m® Exterior
g [nterior
g Tires
Ci/Users/morrisra/Documents/Autodesk/Automotive/VRED/ Assets

Use the Asset Manager section in Preferences to set up asset paths either for complete assets
or for scenes, materials, and environments, individually.

For more details, see Asset Manager Module - Simple Ul.



http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_Simple_UI_Asset_Manager_Module_Simple_UI_html

UVs



Editing UVs

NOTE Please pay attention to the following:

¢ The UV Editor works only with NURBs data tessellated in VRED. Any other mesh or
previously tessellated data will not work.

o If the geometry is re-tessellated, its UV coordinates are not preserved, and changes to
the UVs need to be redone.

e Ensure your materials have a Mapping Type set to UV. To check, in the Material Editor,
select the material, then in the Diffuse Texture section, check Mapping Type. If set to
Planar or Triplanar, you will not see the result on the geometry.

How to Display UVs in the UV Editor

1. Inthe Menu Bar, select Scene > UV Editor.

2. Inthe UV Editor, under Selection Mode, choose (Select Objects).

In Select Objects mode, only nodes in the scene can be selected in the Scene Graph and
nothing can be selected in the UV Editor view.

3. Inthe Scene Graph, select geometry nodes. The UVs for the selected nodes are
displayed in the UV Editor.

Alternatively, select the nodes in the Scene Graph, then select Scene > UV Editor to open the
UV Editor with the UVs for the selected nodes displayed.

How to Navigate the View in the UV Editor

e To pan, hold down the middle mouse button and drag.
e To zoom, hold down the right mouse button and drag.
e To refocus the view, press the F key on your keyboard.

o If noisland/edge/vertex is selected, the view zooms to display all UV coordinates
of the selected geometries.

o If some islands/edges/vertices are selected, the view focuses only on the UV
coordinates of the selection.

How to Select Islands of Selected Geometry Nodes

1. Inthe UV Editor, Shift+middle-click in the view, then choose Islands from the context
menu to set the Selection Mode.



M

TIP Another way to do this is to click (the Islands icon).

(A UV island is a sub-part of the mesh where every vertex is directly or indirectly
connected to every other vertex in the same island.)

Use the standard VRED object selection methods to select components Selecting
Objects in the Viewport.

TIP To select only those components on the front-most surfaces, or alternatively, to
select all components in the selection frame, whether they are behind another surface
or not, in the Menu Bar, toggle Edit > Selection > Use Depth Selection either on or off.

When you select an island, its corresponding sub-mesh is highlighted white in the UV
Editor.

The UV islands are drawn in the Render Window, if '.}-: (Wireframe) is enabled in the
Icon Bar. This adds a wireframe overlay over the solid shading of the selected nodes.
When combined with the UV Editor, the selected islands are highlighted white, while
the rest of the wireframe is orange.

To see the borders, in the UV Editor, under Visualize, select Show Borders.



http://help-staging.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_VRED_Basics_Selecting_Objects_in_the_html
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How to Select Edges of Selected Geometry Nodes

1.

In the UV Editor, Shift+middle-click the view and choose Select Edges as the Selection
Mode.

TIP Another way to activate edge selection is to select * from Selection Mode.

Use the standard VRED object selection methods to select the components Selecting
Objects in the Viewport.

TIP To select only those components on the front-most surfaces, or alternatively to
select all components in the selection frame, whether they are behind another surface
or not, in the Menu Bar, toggle Edit > Selection > Use Depth Selection either on or off.

In the UV Editor, hold the Shift or Shift+Ctrl keys and hover the cursor over an edge to
highlight it. The edge highlights red, if that edge has not been selected, and yellow, if it
has.

Selected edges are highlighted green in the UV Editor.

The UV edges are drawn in the Render Window, if 7 (Wireframe) is enabled in the
Icon Bar.



http://help-staging.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_VRED_Basics_Selecting_Objects_in_the_html
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To select a chain of edges:

1. Inthe UV Editor, under Selection Mode, click Start Picking.
2. Define the edge selection path by picking at least two points.

3. When point picking is finished, click End Picking.

The shortest path connecting each way point, in the order it was picked, is
selected and added to the current edge selection.

If any way point is located on a different UV island, a path that connects all way
points cannot be constructed.




Adding a way point on the border between two islands may guide the path to go
across the border.

NOTE If there is any physical gap between two islands, it is impossible for a path
to go across it.

TIP Turn on Show Border when constructing a path.

How to Select Vertices of Selected Geometry Nodes

1. Inthe UV Editor, Shift+middle-click on the view and choose Select Vertices as the
Selection Mode.

TIP Another way to activate vertices selection is to select “ from Selection Mode.



2. Use the standard VRED object selection methods to select the components Selecting
Objects in the Viewport.

TIP To select only those components on the front-most surfaces, or alternatively to
select all components in the selection frame, whether they are behind another surface
or not, in the Menu Bar, toggle Edit > Selection > Use Depth Selection either on or off.

In Selection Mode, check Show All Vertices to display all vertices in magenta in the UV
Editor.

Ty
The vertices are drawn in the Render Window, if =% (Wireframe) is enabled in the Icon
Bar.

Hold the Shift or Shift+Ctrl keys and hover the cursor over a vertex to highlight it. The
vertex highlights red, if it has not been selected, or yellow, if it has.

Selected vertices are highlighted green.

How to Cut and Sew Edges of a UV Mesh
Cut Edges

Cuts are important to the unfolding process. They allow the UV textures to unfold with as little
distortion as possible. When unfolded, the UV mesh should lay flat without overlapping.

1. Inthe UV Editor, select X (Select Edges) and select two or more edges.
TIP To highlight the borders, in the Visualize section, check Show Borders.
2. In the Selection Mode section, click Cut Edges.

The mesh is cut along the selected edges.


http://help.autodesk.com/view/VREDPRODUCTS/2019/ENU/?guid=VRED_VRED_Basics_Selecting_Objects_in_the_html
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The edges become new borders after the cut.

NOTE Cutting border edges has no effect.
Sew Edges
There are two ways to sew edges: sew along borders or sew neighboring islands.

How to Sew Along Borders

1. In the UV Editor, select ~* (Select Edges) and select two or more border edges to sew
together.

TIP Check Only Select Borders when selecting borders using rectangle selection.




2. In the Selection Mode section, click Sew Edges.

If sewing is successful, a border edge becomes a normal edge.

The UV coordinates of vertices on both sides of a border are averaged and used as the
new coordinates for the sewn vertices.

How to Sew Neighboring Islands

This method has the same effect as selecting corresponding border edges and sewing them
using Sew Edges. However, this method may be more efficient, in some cases.
i
1. Inthe UV Editor, click (the Islands icon) and select one or more islands to sew
together.

2. In the Selection Mode section, click Sew Islands.

VRED attempts to sew neighboring islands together.



If the island has an internal border, which means the other side of the border belongs to
the same island, it is also sewn. This may not be the desired behavior and can be
changed by selecting the option Only Borders Between Islands, next to Sew Islands.
When this option is selected, only borders between different islands can be sewn.

NOTE Please note the following:

e Sewing along non-border edges has no effect.

e To sew the border, the physical locations, normal vectors, and other per-vertex
attributes of vertices on both sides of a border must be the same. For example, a
physical gap cannot be sewn by the Sew tools.

e Onlyislands belonging to the same triangle mesh or shell can be sewn together.

How to Unfold a UV Mesh

UV coordinates can be created by unfolding a surface in 3D space onto a 2D plane. Each UV
island is an isolated and detachable piece, so it is the basic unit to perform unfolding.

The quality of unfolding depends on how easily each island can unwrap onto a plane. A
relatively planar surface is usually easy to unfold and produces a good result. On the other
hand, a surface wrapped with a lot of tension is tricky to unfold and usually incurs a lot of
distortion. Experience and effort may be needed to cut and sew the surfaces before unfolding
to achieve a satisfactory result.



How to Unfold All Geometries

1. Select the geometries to unfold.

2. Inthe UV Editor, under Unfold, click Unfold All.

VRED attempts to pack the UV islands belonging to the same geometry into the unit UV
space after unfolding.

How to Unfold Selected Islands

1. Inthe UV Editor, choose (the Is