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Using This Guide

Symbols and Conventions

Avid documentation uses the following symbols and conventions:

Symbol or Convention

Meaning or Action

AN
Jia

(Windows), (Windows
only), (Macintosh), or
(Macintosh only)

Bold font

Italic font
Courier Bold font

Ctrl+key or mouse action

| (pipe character)

A note provides important related information, reminders,
recommendations, and strong suggestions.

A caution means that a specific action you take could cause harm to
your computer or cause you to lose data.

A warning describes an action that could cause you physical harm.
Follow the guidelines in this document or on the unit itself when
handling electrical equipment.

This symbol indicates menu commands (and subcommands) in the
order you select them. For example, File > Import means to open the
File menu and then select the Import command.

This symbol indicates asingle-step procedure. Multiple arrowsin alist
indicate that you perform one of the actions listed.

Thistext indicates that the information applies only to the specified
operating system, either Windows or Macintosh OS X.

Bold font isprimarily used in task instructionsto identify user interface
items and keyboard sequences.

Italic font is used to emphasize certain words and to indicate variables.
Courier Bold font identifies text that you type.

Press and hold the first key while you press the last key or perform the
mouse action. For example, Command+Option+C or Ctrl+drag.

The pipe character is used in some Avid product names, such as
Interplay | Production. In this document, the pipe is used in product
names when they arein headings or at their first usein text.




Introduction

In this section:

e Maestro | Virtual Set Workflow
e System Requirements

e User Tested Specifications

e Licensing

What isMaestro | Virtual Set?

A full Avid Maestro | Virtual Set system is made up of 3 software modules:
* Maestro| Virtual Set Authoring - set of plugins and templates for the Unreal® Editor tool.

» Control Application - control Maestro | Virtual Set Engine and broadcast the graphics created
with Maestro | Virtual Set Authoring, with applications such as Maestro | News or Maestro |
Live.

» Maestro| Virtual Set Engine - real-time application for rendering the graphics to avideo output
using powerful Unreal Engine on dedicated Render Device.

The Maestro | Virtua Set Authoring modules together with Unreal Editor address all requirements
for integrating your OAG applicationsinto an automated studio. First, 3D graphic scenes are created
in the Unreal Editor, where you can define animated sequences and using additional plugins
determine what can be changed in real time by “exporting” functions to the Control module.
Reporters can then insert or import current data into the templates using a Controller, which can be
run from aremote station.

Maestro | Virtual Set Authoring takes the advantage of Unreal Editor and addresses it's power into
Virtual Studio creation tool.



Maestro | Virtual Set Workflow

The following workflow contains the main tasks performed when creating a scene in Maestro |
Virtual Set.

Unreal Editor - New project from template

Maestro | VirtualSet Studio Production




System Requirements

The optimum platform for Maestro | Virtual Set uses an HDV G with authoring on Microsoft

Windows® or Mac OS. To get started with creating or devel oping with Unreal Engine 4 right away, a

considerably powerful setup is recommended.

Recommended hardware specifications for Maestro | Virtual Set:

e Windows 7/10 64-bit or Mac OS X 10.9.2 or later

* Intel®i5or Intel® i7 Quad Core™ processor or similar (2.5 GHz or faster for high-performance
graphics)

*  NVIDIA® GeForce® GTX 1050Ti or AMD Radeon 6870 HD series card or higher

e HDD: 1TB (at least)

¢  RAM: minimum - 8 GB; recommended -16GB 3000MHz

e 24" 1920x1080 resolution capable monitor

* DVD-ROM/CD-Writer or DVD-Writer

¢ USB Keyboard and Mouse

User Tested Specifications

This section lists PC specifications tested by Maestro | Virtual Set users. The user observations are
not to be seen as official hardware recommendations from Avid.

ASUSG75VW LAPTOP

Example configuration #1.:
* OS: Windows 7 64bit
e Processor: Intel i7 2.3ghz
e System Memory: 12 GB
e Graphics: GTX670m
 Averagefps: 20~30
e Settings: Default settings
The ASJ_S G75VW ROG laptop is used for the engine. The fpsis usually fine (unless there are
particle-intense scenes).
Example configuration #2:
e OS: Windows 8 (“8.0”, not 8.1)
*  Processor: Intel i7 @2.5GHz
¢ System Memory: 16GB
¢ Graphics: 2x Nvidia GT755M
¢ Averagefps. ~30fps with the scaling options all set to “Epic”
e Settings: Everything set to default
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Example configuration #3:

e OS: Windows 7

e Processor: intel i7-3610QM

e System Memory: 4 GB

»  Graphics: Nvidia Geforce GTX 660 M

» Averagefps: around 30

e Settings: no special settings (high performance energy setting)
Building a Computer for Development

If you are considering building a powerful machine for UE4 development for around $2500, hereisa
list of recommended components:

e Intel Corei7 4930K processor

¢ Intel X79 chipset motherboard

 32GB RAM

« 1TBSSD

* NvidiaGTX 770 video card

The 4930K isagreat cost / CPU power trade-off for compiling the engine and running the editor.

SSDs were found to be the best user experience, and with the advent of the Samsung Evo series even
large amounts of SSD storage have become attainable.

Copious amounts of RAM isthe single biggest contributor to a smooth user experience. While the
editor and engine don't use 32 GB, having the memory available for the disk cacheisvery beneficial,
especially for aprogrammer compiling the full engine. Going above 32 GB can result in diminishing
returns.

Licensing

Install Maestro | Virtual Set Authoring using the Installation Wizard and the provided installation
guide to help you through the various installation requirements.

After theinstallation, the HASP ID number or sysinfo of the Authoring Machine should be noted and
sent to Avid support for licensing and registration.

Features

The following features are available for the Maestro | Virtual Set rendering components:

System Functionality Unreal Engine Render Engine
Scene Editing Unreal Editor Maestro | Designer
Tracking Data X X
Animations X X
Exports X X
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System Functionality

Unreal Engine

Render Engine

Imports from Designer tools
Garbage Matte

AlphaMatte for AR objects
Newsroom System Integration
Scene Preview

Depth of Field

Clips

Video Insertions

Built-in Transitions

Built-in Charts

Audio

Ticker

[

X X X

X

X X X X X X X X X X X

1. Opacity elements are mixed with the Background and not with the Camera feed.
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Working with Unreal Engine 4

In this section:

Getting Started

Unreal Engine 4 Tutorials

Unreal Engine Game Framework

Wheat is Blueprint and its Advantage over C++
Learning Blueprint

Authoring Using Unreal Engine

Getting Started

Unreal Engine has an extensive documentation, available online.

Unreal

To learn how to install the Engine, see Installing Unreal Engine.
To find out about the Terminology, see Unreal Engine 4 Terminology.
For a quick guide about the Editor, see Tools and Editors.

When you first run Unreal Editor, the Project Browser appears. To learn more about it, see
Project Browser.

Engine4 Tutorials

On the Unreal Engine website, you can also find comprehensive tutorials describing the authoring
processin detail:

Unreal

Level Designer Quick Start: https://docs.unreal engine.com/en-US/Engine/QuickStart

Redlistic Rendering Example: https://docs.unreal engine.com/en-US/Resources/ Showcases/
RedlisticRendering

Lighting and Shadows Quick Start: https://docs.unreal engine.com/en-US/Engine/Rendering/
LightingAndShadows/QuickStart

Landscape Quick Start Guide: https://docs.unreal engine.com/en-US/Engine/L andscape/
QuickStart

Video Tutorials. https://www.youtube.com/user/Unreal Devel opmentKit/
playlists?sort=dd& view=50& shelf id=17

Engine Game Framewor k

If you are new to the editor, it will be useful to acquaint yourself with afew basic concepts regarding
the user interface and general workflow. More information can be found in the Unreal Editor
Interface guide (https://docs.unrea engine.com/en-us/Engine/Ul).


https://docs.unrealengine.com/en-US/GettingStarted/Installation
https://docs.unrealengine.com/en-US/GettingStarted/Terminology
https://docs.unrealengine.com/en-US/GettingStarted/SubEditors
https://docs.unrealengine.com/en-US/Engine/Basics/Projects/Browser

What is Blueprint and itsAdvantage over C++

The Blueprints Visual Scripting system in Unreal Engine is a complete gameplay scripting system
based on the concept of using a node-based interface to create gameplay elements from within
Unreal Editor. As with many common scripting languages, it is used to define object-oriented (OO)
classes or objects in the engine. Objects defined using Blueprint are referred to as just “Blueprints.”

This system isextremely flexible and powerful asit providesthe ability for designersto use virtually
the full range of concepts and tools generally only available to programmers.

For more information on Blueprint, see Blueprints Visual Scripting Documentation (https://
docs.unreal engine.com/en-us/Engine/Blueprints).

L earning Blueprint

I nstructions

You can learn Blueprint from the following Unreal Engine tutorials:

Tutorial URL

- Glossary https://docs.unreal engine.com/en-us/Engine/Blueprints/Glossary

- Getting started https://docs.unreal engine.com/en-us/Engine/Blueprints/ Scripting

- Level Blueprint Editor https://docs.unreal engine.com/en-US/engine/blueprints/editor/
uibreakdowng/level bpui

- Blueprint Class Ul https://docs.unreal engine.com/en-us/Engine/Blueprints/Editor/
UlBreakdowns/ClassBPUI

- Anatomy of Blueprint https://docs.unreal engine.com/en-us/Engine/Blueprints/Anatomy

- Workflow tools https://docs.unreal engine.com/en-us/Engine/Bl ueprints/Workflow

- Specialized Node Groups https://docs.unreal engine.com/en-us/Engine/BlueprintsUserGuide

Blueprint Communication

To learn how the Blueprintsinteract with one another, visit the following pages:

Tutorial URL

- Blueprint Communication Usage  https://docs.unreal engine.com/en-us/Engine/Blueprints/UserGuide/
BlueprintCommsUsage

- Direct Communication https://docs.unrea engine.com/en-us/Engine/Blueprints/UserGuide/
BlueprintComms

- Event Dispatchers https://docs.unreal engine.com/en-US/engine/blueprints/editor/
uibreakdowng/level bpui

- Blueprint Interfaces https://docs.unrea engine.com/en-US/Engine/Blueprints/UserGui de/

Types/Interface/Usinglnterfaces
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Tutorial URL

- Casting https://docs.unrea engine.com/en-US/Engine/Blueprints/UserGui de/
CastNodes

Editor Tipsand Tricks

The Blueprint Editor has alot of productivity boosting shortcuts built-in, and while many will come
naturally as you use the editor, others are alittle bit hidden. The table below lists some useful Unreal
Enginetips and tricks:

Tutorial URL

- Blueprint Editor Cheat Sheet https://docs.unreal engine.com/en-US/Engine/BlueprintsUserGuide/
CheatSheet

- Best Practices https://docs.unreal engine.com/en-us/Engine/Blueprints/BestPractices

- Performance and Profiling https://docs.unrealengine.com/en-US/Engine/Performance

- Blueprint Interfaces https://docs.unreal engine.com/en-US/Engine/Blueprints/UserGui de/
Types/Interface/Usinglnterfaces

- Casting https://docs.unrea engine.com/en-US/Engine/Blueprints/UserGui de/
CastNodes

Authoring Using Unreal Engine

Artist Quick Guide (https://docs.unreal engine.com/en-US/Engine/Content/QuickStart) provides
comprehensive information on how to create and modify export scenes to Unreal Engine.

Make sure to select Blueprint instead of C++ when starting a project.

To learn about Asset Creation, visit https://docs.unreal engine.com/en-US/Engine/Content/
AssetCreation

Unreal Engine features an FBX import pipeline which allows simple transfer of content from any

number of digital content creation applications that support the format. To learn more about it, visit
the FBX Content Pipeline (https://docs.unreal engine.com/en-US/Engine/Content/FBX) manual.
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Authoring with Unreal Editor

In this section:

Maestro | Virtual Set Authoring Workflow

Avid Maestro | Virtual Set Solution for Unreal Editor
Working with Exports

Working with Animations

Working with Alpha Matte

Maestro | Virtual Set Authoring Workflow

Start a project
from Avid
template

Position objects
in the Editor
Viewport

Define groups
and geometric
properties

Define surface
attributes

¢ Use one of the templates for a Blueprint
based project delivered in the Maestro |
Virtual Set Authoring package.

* To create your scene, first add objects, and
then define their placement in a three-
dimensional space.

¢ You can define unique characteristics for each
object added to the scene, customizing the
geometric properties of the objects according
to your requirements.

¢ You can give character to the scene by
defining attributes such as color, material,
texture and lighting for each object.




Export and edit imported and manipulated in real-time.

* You can export most parameters to the
Maestro | Live Controller, where data can be
real-time

parameters

¢ Unreal Editor enables you to animate almost
anything in your scene and control it in real-
time by means of the Maestro | Live
Create and edit Controller.

animations

e Unreal Editor allows you to render preview of
a scene and test it.
In-Editor Testing
(Play & Simulate)

® Project can be saved on any storage for future
use.

Save Scene

Avid Maestro | Virtual Set Solution for Unreal Editor

There are afew basic concepts which distinguish the Maestro | Virtual Set workflow from aregular
game development by means of Unreal Editor.

Supporting Blueprint Projects

Our solution is only supporting Blueprint type projects. When starting a new project for the authoring
purpose, you should follow the Blueprint approach and avoid C++.
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AL Unreal Project Browser

Projects New Project ‘ 1

a template to
¥ Blueprint g c++ P Unreal Studio

-~ .
-

o o o

Flying Handheld
AR

>

Rolling Third Top Down
Scroller Person

Blank

A clean empty

e settings for your project. Don & You can d the Starter Content to your
WSser

Desktop / Console Maximum Quality No Starter Content

Vnusisudo

Folder Name

4

5 Create Project

Proj ect resour ces hierarchy

All resources related to the project need to be stored in asingle folder inside Content. The structure

below that folder is not important and can be organized freely. It also appliesto all asset resources
binded to the project, e.g. Marketplace.

Example 1:

Project Virtual StudioA was created in Unreal Editor. The whole tree contains resources (like levels,
materials, textures, blueprints, etc.) which were stored under Content/Virtual StudioA.

= ContentBrowser EX Output Log

Js AddiNew'~ & Import Save All & &= Content »

Search Folders OPRLILCEAS c-=ch Content

Changing Scenes on Air

Content prepared by the designer has to be cooked for the target platform and deployed to an
available shared space on aHDV G machine (Control_Data).
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To enablethis, the Unreal Editor contains an additional button which triggers an automatic process of
cooking and packing the scene for a Linux based platform. It al'so deploys the scene for a future
usage on a HDV G machine. The separation between the content and the launcher allows for afree
scene manipulation in runtime.Thisin turn givesthe controllers the possibility to load/unload content
and show it without having to restart the rendering process.

Preview for Scene Creator
Additionally, the Unreal Editor can still be employed asareal preview of the scene, using the tracked
camera object available as an Add-on. Thisway, you could adjust final output parameters and

settingsin the Unreal Editor. Additional controls are built into the Unreal Editor to allow simulated
control over the tracked camera for testing purposes.

Way of Handling Clipsand Video Insertions

Currently, MediaPlayer is not supported directly from an Unreal scene. Our solution takes advantage

of the mixing with Render Engine functionality, which is handling all tasks related to Clips and
Video Insertions.

Plugins Support

Presently, our solution supports only content plugins from the Marketplace and external sources.
There are no further restrictions, as long they follow the resource structure mentioned above.

For plugins containing any C++ code the support islimited as the cooked scene is migrating between
platforms and it is controlled on-air.

Project Preparation

The Unreal Editor can be launched from the Desktop shortcut or from the Windows Start Menu.

o .f\\;id

f\zplication Manager

Media Composer Documentatic...
Media Composer First

T RenderEngine

2 P:ii: UE4Editor [MaestroVirtualSet)

Both ways launch the Unreal Editor in the OpenGL4 mode.

Use the Blueprint project only and place all resources under an appropriate folder in Content.
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ont T EX Output Log

Js AddiNew'~ & Import Save All & &= Content »

FEJ Search Folders OPRLILCEAS c-=ch Content

i
Projects New Project

Creite Projoct

New Scenewith Starter Content

Creating a new scene with the starter content option requires additional steps.

A
Projects New Project
s Templabs 15 s 84 8 B3N point For your new praject, sy of thesd Seatures can be 4 kater by clicking Add Feshure of Contend Parck . Comtent Browser

P Blucprint. @8 c++ A Unre:

fi o o irchuing (s 4 creste & pepect hal criy has ihe b

b e Pt 5 O

Create Project
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After creating a new scene using the Starter Content, you should move the content directory into the
project directory:

== ContentB I EX OutputLog == Content Browser EX Output Log
I AddiNew > & Import Save Al ¢ - || BEAddNew'> & import Save All | &« & | B5 Content

¥= Y Filters » [EEETEINSIEN T Filters ~ REEETEIRSEIEL

test 7 - v Move or copy

EX Output Log
s AddNew~ X Import Save All ~ - | & Content »

items to this folder, preserving the structure of any copied folders.

Because of caching inside the Unreal Editor, it is sometimes required to fix the references.

To fix the references, right-click on the target folder and select the Fix Up Redirectionsin Folder
option.

ontent
A

T Filter

After moving the content directory into the right place, you can delete the empty directory:
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| Emim

& o e

WA New s & Impot & Save Al & 3

I mporting Content

Supplementary Unreal assets can be found on the Marketplace and added directly to the project using
the Epic Games L auncher (asillustrated on the picture below) or migrated from a different project
directly to the appropriate structure inside Content as described in the Unreal Engine Migrating
Assets (https://docs.unreal engine.com/en-us/Engine/Content/Browser/UserGuide/Migrate) user
guide.

Select the Project to Add the Asset to

Show all projects

External resources can be imported from FBX files which are created with applications such as
Autodesk MotionBuilder, Autodesk Maya, and Autodesk 3ds Max. The approach is supporting
particular obj ects (https://docs.unreal engine.com/latest/INT/Engine/ Content/FBX) as well asfull
scenes (https://docs.unreal engine.com/en-us/Engine/Content/FBX/Full Scene).

CreatingMap (level)

After the project preparation, you focus on the L evel creation. Using Unreal Engine 4 terminology, a
Level ismade up of acollection of Static Meshes, Volumes, Lights, Blueprints and more. All
working together to bring the desired virtual environment. All these elements are used afterwards to
render avirtual studio on a dedicated rendering machine (HDVG). More information about Levels
can be found in the Unreal Engine L evels (https://docs.unreal engine.com/en-us/Engine/L evels)
manual. The actual Level name should be in line with the Project name to simplify controlling.
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For preview purposes, a creator should add an AvidCamer a Pawn instance to allow tracked camera
preview.

Preview

Any time during the Authoring process, an author is ableto play the level to see how it will be
rendered. When using an AvidCamera Pawn actor on a scene, an author can take control over a
tracked camera and simulate its working directly from the editor. It can be aso needed to set some
additional settings and post-processing effects.

Final Cooking

After finishing the map preparation, an author triggers deploying the project into Control_Data and
thus makes it available to the render machine and controller.

Unreal Editor Extensions

The following Unreal Editor extensions are available:

e 1click solution to cook the map (level) package and deploy it to HDVG.
- cross-compilation for Linux platform
- store the cooked map (level) in Control_Data
- mimic scene_data.xml file to simplify controlling

» Tracked cameravisualization
« Defining exportsfor level components and other parameters
e Additiona content, e.g.:

- Actors

- Blueprints

- Textures
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Item Description

Garbage matte object creation plugin

Map (level) cooking and deployment
Additional content inside the content tree
Additional content inside the content browser

Editor viewport

o o A W N P

Play the level with fake tracking

Working with Exports

Maestro | Virtual Set provides maximum flexibility for manipulation of on-air graphicsin real time.
By exporting parameters from Maestro | Virtual Set Authoring to the Control module, data can be
sent to any actor on a scene (e.g. animated segquences, object properties, and text strings), allowing
them to be updated in real time. For example, a bar may grow and change color in real time to
represent the score and colors of the winning team.

Defining Exportsis straightforward thanks to the built-in Blueprint graph editor in the Unreal Editor.
Avid Maestro | Virtual Set Authoring plugins allow to connect any action and object property to the
named Export, which is easy to control from an external controller.

An export isapredefined user function available in the Blueprint Editor. The name of the function is
the actual name of the export and an external controller can use it to send data through a common
communication protocol (ReTak3). The solution combines simple use cases as well as complex
functionalities involving multiple objects and math, which allows for animated actions based on real-
time data.
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Example 1: Registering of text content for a TextRender Actor object

The below procedure describes how to register content for a particular TextRenderActor object.

Toregister thetext content for a TextRender Actor object:
1. Click the Create Export button in the Blueprint Editor.
A new function with predefined signature is added to the list.
2. Change the function name to something meaningful. In this example, Text_Valueis used.

The actual name of the export function can be changed anytime. It will be set in a scene during the
Deploy process.

3. Createlogic inside the function. In our example, text for a particular TextRender is set.

% WOAP 5

r

Example 2: Registering of an X axis position for a ssmple Cone obj ect

The below procedure describes how to register the X axis position of a Cone object.

Toregister the X axis position of a Cone object:
1. Click the Create Export button in the Blueprint Editor.
A new function with predefined signature is added to the list.
2. Change the function name to something meaningful. In this example, Position_X is used.
3. Createlogic inside the function. In our example, text for a particular Cone object is set.
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Thelist of available exports will be visible inside the Controller Ul and the real value can be
changed in runtime.

Helper Functions

Additional helper functions can be used in the BlueprintEditor for various actions such as connecting
to exports.

The AvidCamera plugin provides hel per functions to manipulate some of the parameters:
Set Alpha depth
Set the distance to which, the alphawill be generated.

Value: distance [cm]

* [ set Alpha Depth
)]

O Value [0.0]  Result

DoF Enable
Enable/Disable Depth Of Focus (DoF).

Vaue: 0/1

" f DoF Enable

Value [ ]  Result
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DoF Set Aperture

Set Apertureif not provided by cameratracking.

Value: Aperture as number (eg 5.6)

I | DoF Set Aperture I

Value [ ]  Result

DoF Use Real Camera Focus
Use focus distance from camera tracking.

Vaue: 0/1

o F Use Real Camera Focus

Result

DoF Use Real CameraAperture
Use the Aperture value from camera tracking (if provided).

Vaue: 0/1

J DoF Use Real Camera Aperture

Value [ ] Result

Working with Animations

The Sceneloader supports animations done by a MatineeActor or Level Sequence.

To create an animation with a Matinee Actor:
1. Add aMatineeActor to the level,

e NS ¥

Build Play. Launch

Creates a new matinee actor to edit
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or edit aMatinee Actor.

2. Add an empty group.

== Tracks

All| Cameras Skeletal Meshes Lights Particles Sound

== Tracks

All| Cameras Skeletal Meshes Lights Particles Sounds Events

NEWSGTO |, .
Actors

4. Add actor(s) to the group.
a.  Select the actor(s).
b. Add the selected actor(s) by right-clicking on the group.
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== Tracks

All| Cameras Skeletal Meshes Lights Particles Sounds Events

NEWRETOU

O < luloyary

5. Add keyframes.
a.  Movethetimedider to the desired time position.

b. Move the actor (movement track).
c. Addthekeyframe.

S

File  Edit

Repeat these steps to add more keyframes.

To have the correct animation length in a Controller, keep the timeline length the same as the last
keyframe of the animation.

To create a L evel Sequence animation:
1. Add alLevel Sequenceto thelevel.

2. Add atrack for a specific actor.
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¥ oEOQuencer

)

4. Add keyframes.
a. Movethetime slider to the desired time position.
b. Change the value of the property that you are animating.
c. Addthekeyframe.

#+ Track ~ RS
4y Cube

4 Transform
4 |ocation

[ Rotati
Rotation Add a new key at the current time
I Scale

Repeat these steps to add more keyframes.
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% To have the correct animation length in a Controller, keep the timeline length the same as the last
keyframe of the animation.

Skeleton Animations

Skeleton animations can be controlled as simple exports.

In the example below, the ideaiis to have the same objects with the same animations sequences, but
not running in a parallel motion. As presented on the image below:

Offset for each of players are controlled by the following property Animation > Initial Position:
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Using The Blueprint Editor, you can attach an Avid export to the selected property, asillustrated on
the example below:

[ Override Animation Data

= New Export 0

| s \ [ netuntode |

LS
. B
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Working with Alpha M atte

The Maestro | Virtual Set solution is able to produce a Fill+K ey output. The Key consists of Matt for
augmented reality (AR) objects and of garbage Matt. It can be used by ChromaKey to mix Virtual
Studio background, camerafeed foreground and AR elements on top of that.

Augmented Reality Objects

AR objects should be rendered on top of atalent in the Virtual Studio.
Properties

The apha mask is computed taking depth test into account.

For translucent objects, Maestro | Virtual Set generates the Alpha Matte value according to their
Opecity.

Translucent objects will be mixed with the Background graphics and not with the talent.
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Garbage Objects

Garbage objects are used when overshooting to composite a Virtual Studio into the shot that islarger
than the green screen.

Properties

These objects are not rendered on the Fill output - they exists only in the Key.

These objects do not take depth into account - the whole Garbage geometry will be visible on the
Key output.

Editor View

CHEE B B E08e




Fill + Key

TheAlpha Matte value is according to Opacity of Garbage objects to alow for creation of smooth
edges.
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Alpha M atte Composition (Helpers)

AR Objects

To create Alpha M atte composition for AR objects:
1. Select an object from World Outliner which should be visible on top of ataent.

= World|Outliner,
a
Label

b Alpha

(] (] NeM]
=1 :
S Bl

[

StaticMeshActor

= i = =

mooOo0oOo0oo0oOo0oo00 o]0 2

S Y
g

T Details @ World et

5 u
4+ Add Component = < Blueprint/Add Script

Search

3. Start typing "alp" in the Search box to find the AlphaM atteSceneComponent and press Enter.

4+ Add/Component ~
alp

| % Alp

4. A component is added which will mark the object in the runtime for AR use case.

3 Details ngs
o n

4 Add Component ~ o Blueprint/Add Script

8

nt (Inherited)

P
[ S L = ]
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Garbage Objects

To create Alpha M atte composition for Garbage obj ects:

1. Select an object from World Outliner used when which overshooting to composite a virtual set
into the shot that is larger than the green screen.

= World Outliner

Y ) +*

Label
"
N
1]

o
»

F

¥ Plane2 StaticMeshActor
F
F

YN i A

3. Start typing "gar" in the Search box to find the Gar bageM atteSceneComponent and press
Enter.

4+ Add/Component ~
gail
‘ Gar

4. A component is added which will mark the object in runtime for Garbage use case.

1, Details

5

=+ Add Component < Blueprint/Add Script

Component (Inherited)

4§y stati
S
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Alpha M atte Composition (M anual)

AR Objects

To mark an object to be an AR object and be rendered in Key, it has to be marked as rendered during
CustomDepth Pass.

To manually create Alpha Matte composition for AR objects:

1. Select an object from World Outliner which should be visible on top of ataent.

= World|Outliner,

Y ) +*

=

3 i} Cone2 StaticMeshActor
> ey M
- &

= i = =

&

v ®

23 actors ( )] © View Options =

3 Details ]
o

4+ Add Component ~ 5, Blueprint/Add Script

-

|

de Materials
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Garbage Objects

All objects with tag Gar bage will be treated as garbage objects which means that they will not be
seen in the Fill viewport, but they will be visible in the Key viewport.

1 Array elements + @ =

4 Cooking

Is Editor Only

4 Actor

Garbage objects should not be marked to be rendered in CustomDepth pass.
Troubleshooting

Translucent Materials

Custom Depth does not work on translucent materials.For translucent materials, you need a second
copy of the mesh using a simple opaque material with Custom Depth enabled and Render Main pass
disabled. More information can be found on the AnswerHub.

For simple object using AlphaM atteSceneComponent helper resolves this problem.
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To force CustomDepth on Translucent materials used in an object:
1. Open the material editor.

TransMatd  TransMat100

2. Enable Allow Custom Depth Writesin the Translucency section of the material’s Details
panel.

T Details 4 Parameter Default:

Search jo E O~

-

4 Translucency
- |
TeEnTE L]

% Because of Unreal optimizations, materials with opacity <30% are not rendered in the Custom Depth
buffer at all. The option with additional mesh is the only solution then.

Generating Garbage Matte Objects

Garbage matte objects allow to create objects to mask part of a scene outside of the green or blue
box, to generate chroma key outside of it.

The blur part of garbage matte objects allows for a smooth transition between the keying areas.
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To generate a garbage matte obj ect:
1. Open the Avid Garbage Matte Editor.

It allows to define a size for each of garbage matte object part. Additionally, it also givesthe
option to select one of two ways of garbage matte generation: wrapped blur part and not
wrapped.

QY Modes

é"‘t (/ A :.1 'i'? \w Blur part wrapped

Create garbag ject

_Jr*"'

0000 =
18 Floor oeep  (EIEEHR)
Lo 0000 . deep \\

N

[ Left wall Deep 0000 W

Height  FRTTEERY
Right wall Deep 000.0 o

vidth  ETTTE] o o
heigh |

[ ceiling Deep 0000
N\
N
OO 0000 o deep
Height  ERYT R -

B3 Blur part wrapped

B3 Back wall

2. Enter the dimension values in cm, specific to your scene (1-4).
Select the parts of the garbage matte object that you want to generate (5).
Select the type of the object (Wrapped/ not wrapped) (6).
Press the 'Create’ button (7).
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Qi Modes

< / ., |
] -
arbag ect
1 Widt 000.0 N
Floor Deep o000 o

GECLISN 10000 o
Left wall Deep 000.0 N
chr KIS

Height  FiGR) N

Erightwall  Deep  FRTICENNS
Width 000.0 I\
Deep 0000 O
Width 000.0 )
Height  FIiGI) N

Blur part wrapped

3. After pressing the 'Create’ button, the FBX Scene Import Option window appears.
Press the 'Import’ button.

4. The window showing the progress of import appears for afew seconds.
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5. The geometry of the garbage matte object appears in your scene.

I AddNew - X Import [O)SaveAll & I= Content » test71 » AvidGarbageMatte »

RightWall
Main

BackWall Blur CeilingBlur  CeilingMain FloorBlur  Floorbain e Gren  LeftwalBur Leftwalivain MR M " RightwallBlur i

5 Details a vio
L FbxScene_GarbageMattel

4 Add Component - 4% Edit Blueprint ~
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Working with Depth of Field (DoF)

%

An in-depth description of the Depth of Field feature can be found in the Unreal Documentation at
https://docs.unreal engine.conven-us/Engine/Render ing/PostProcessEffects/ DepthOfFiel d.

Depth of Field is broken up into three layers - Near, Far, and the Focal Region - each of which are
processed separately and then later composited together to achieve the final effect. Objectsin the
near and far layers - objects not in the focal region - are aways fully blurred. Then, these layers are
blended with the non-blurred scene.

Objects within the focal region use the non-blurred scene layer.

Objectsin the near or far layers, but outside any transition regions, are fully blended to the
blurred layer.

Objects within atransition region are blended linearly between the non-blurred scene layer and
their blurred layer based on their position within the transition region.

Circle Depth of Field

Important parameters (which could be exposed as export parameters):

MmN =W

Enable/Disable

Aperture F-stop - it definesthe Iris

Focal distancein cm

Depth Blur km for 50%

Depth Blur Radius - Depth blur radiusin pixels at 1920x
Focal Regionincm

Focal Distance
Blurred Focused

_ Focal _
Region

Distance

Near Transition Rangein cm


https://docs.unrealengine.com/en-us/Engine/Rendering/PostProcessEffects/DepthOfField

MmN =W

i Near
Near Blur Size R efhion
Focal
Region

Distance

e Far Transition Rangein cm

Far.
Trans|
Focal
Region

Distance

MmN =W

Depth of Field Implementation Using I nformation from Tracking Camera

4 Avid Depth Of Field C.

Overwrite depth of fie

Parameter Description

Overwrite depth of field settings When enabled, it sets the current method of DoF
depending on the next field - “ Depth of field method”
and changes the max blur size depending on the field

“Depth of field max blur %".

Depth of field method Select the DoF cal culation method.

Depth of field max blur % Change the max blur size.

Calculate depth of field When enabled, it calculates the min and max focal
region.
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Parameter

Description

Focus plane distance

Start distance

End distance

Depth of field region

Userea camerafocus

Value taken from Maestro | Tracker. It represents the
real focal plane.

Value used for calibration of focus in the scene, it
represents the value of the minimum focal planeinthe
scene.

Value used for calibration of focus in the scene, it
represents the val ue of the maximum focal planein the
scene.

It represents the region which is a sum of “Near
transition” + “Focal region" + "Far transition”

Switch between two methods 1: normalized focal
plane value, 2: real focal plane value.

blur |

(D)

start
size
1/3 173 173
max blured ~ = -
\ /’J
\.\: / distance
sharp © from
of & 4 camera
&
g
5
ey [ depth of field region |

e
max blured

bdin
size

max blured

-

©

distance
- from

sharp -

\d-"

L

camera

_. depth of field region

«

Adding Focus Plane Valuesto L ens Configuration File

The focal plane values can be calibrated manually in relation to the focus ring position and added to

the lens calibration file.

To do so, position the focus ring on the lens on each distance mark (eg. 3m distance mark set on the

lens):
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or in the TsDispCamera with the -r option:
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Using these values, create a FOCUS PLANE section at the beginning of the lens.ecf file, just after
the comments and the CCD SIZE field:

FOCUS PLANE nr_of_samples
Focus_value_1 Distance_value_1

Focus value 2 Distance_value 2

Distanceinside the lens.cfg fileis entered in cm.

Thefocus values order must be the same asin the FOCUS NODAL section.

For the Near focus position, set the lens minimum focus distance or 0 if unknown.

For the Infinity focus position, set a distance at least twice as big as the one entered in Near focus.

Example of a FOCUS PLANE section with 9 rows:
CCD SIZE 2/3 INCH

FOCUS PLANE 9
257 2000

1574 1000
2451 500

3731 300

5455 200

7152 150

8915 120
11900 90
12469 50
FOCUS NODAL 20

To use the calibrated focus distances, the Unreal DoF configuration must be setup as follows:
»  Depth of field method: CircleDoF

e Caculate depth of field: On

e Depth of field region: 1

* Usereal camerafocus: On
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Building an Unreal Engine Scene

In this section:
»  Building Scenes with the “ Avid Base Template”

Building Sceneswith the “ Avid Base Template”

This chapter includes a description of how to create a new Unreal Engine scene using the Avid Base
Template.

To create an Unreal Engine scene with the Avid Base Template:
1. Run the Unreal Editor from the desktop shortcut.

% This shortcut opens the Unreal Editor in the OpenGL mode. This mode is recommended to have the
highest compatibility of scenes built on Windows, which are later used on Linux.

2. Select “New Project” and choose Avid base template. Add a name for your project (in our
example we will use the name Sample 2018_6).

A
Projects New Project

Ceate Projoct

3. Move the StarterContent to your newly created (Sample 2018_6 in our case) directory. Then,
delete the StarterContent folder in the project root.



& % | B Conterd »

B remee) (S (3] ™

LIGHTING NEEDS TO BE REBUILT (3 unbuilt object(s))

Cylindy

Cone

Plane

Limpot ESoveAll & 5 | & Conterd + Lample2018.6 » StarerCoetent » Materials »

SEeeS AN

el o |
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6. Change the sphere’s and cube's mobility from static to movable. Thisisrequired to enable
transformation changes for these objects from animations or exports.

7. To enable alpha output for objects on the scene, you need to add an Alpha Matte Scene
Component to the object instance.

5 W
+Add Component~" o Bluepr|

| Cust
Y Alpha

9. Rotate the generated garbage mask to the camera view.
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Garbage matte casts shadows. Thisisaknown issue. Garbage matte isonly reflected on shiny
surfaces. To eliminate thisissue, you need to select all garbage objects and disablethe*“ Visible
in Reflection Capture”’ option. For moreinformation, see “ Frequently Asked Questions’ on
page 59.

& wodd Serr
O Fosscoe savagere

+ Add Component -
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10. Now you can add two types of animations for your cube and sphere objects. For more
information on animations, see Working with Animations.

a  Create an animation in “Level sequence” named animation_seq for the Cube:

b. Createa“Matinee[Legacy]” animation for the Sphere;

12. Click on Export to create a new export. Nameit “Cube _X". Drag and drop the “ cube”’ property
to the Node Editor.
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Drag Off Pins to Create/Connect New M

13. Drag and drop the target from the Cube Node and search for “set actor location”:

Actions taking a(n) Static Mesh Actor >
Object Referer :
Utilities
4Transformation

f add

Move the Actor to the specified location.

Target is Actor

T Setaztorocation
= Retum Node

»
Retum Valie

et Actor Scale 30

™ Return Node
» =p

14. To adjust floor level:



In case the floor level of the virtual sceneis not in the zero height, the camera needs to be moved
accordingly to the height of the floor (put exactly on the floor level).

a.  Create an export to adjust the Camera (TrackedPawn) Z position to match the actual floor
level with the tracking.

I Gethctarlocation

Targel  Ret

b. Now, the export can be used in runtime by the controller.
15. Now you can rebuild the lighting in the map.

After rebuilding light you could see the following error(s): “ Static mesh actor has NULL
StaticMesh property. Ignore this message.

16. After rebuilding the lightning, you are ready to deploy the scene. Click Deploy, save the entire
content, confirm your selection in the summary window and wait till the sceneis built.

¢ B

o Deploy project for HOVG....

s [s ] e )]

17. If the deploy process is complete, then you should see the "/Sample2018_6/Sample 2018 6"
directory in your Control Data.
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» This PC » Local Disk (G:) * Projects » Sample2018 6 »
18. Now, the sceneis prepared to be loaded from the controllers to the HDV G/Maestro | Engine
4Kwith the Scenel oader.

First packaging of a new project for Linux takes approx. 1 hour on 4 coresi7. Consecutive packaging
takes significantly less time.

If the catalog and scene with the same names exist, then the build process will overwrite them
without prompting for a confirmation!
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Troubleshooting

In this section:
»  How to Improve the Performance of Maestro | Virtua Set
*  Frequently Asked Questions

How to I mprove the Performance of Maestro | Virtual Set

Built-in Diagnostic Tools
You can improve the performance of your Maestro | Virtual Set system by introducing afew changes
in your working environment. Follow the steps below to increase the efficiency of your system.

1. Create a dedicated export on the scene which will give you access to the internal console of the
Unrea Engine.

Find Export  Class Settings  Clz

nsole Commanc

Functions (13 Overric

E Console Command 7]: Execute Console Command i Return Node
=0 | == ]

Value o Return Value B

Event Dispatchers

Local Variables

2. Deploy the scene to the HDV G4 machine.
3. Run the scene on the HDV G4 using a controller, such as Avid Maestro | Live.
4. Use the export manipulation inside the controller to execute the Console Command.

A full list of commands can be found in the Unreal Engine documentation (https.//
docs.unreal engine.com/en-us/Engine/Performance/ StatCommands).

The most important commands are;
- daFPS

- stat UnitGraph

- stat GPU

- stat Engine


https://docs.unrealengine.com/en-us/Engine/Performance/StatCommands
https://docs.unrealengine.com/en-us/Engine/Performance/StatCommands

- stat Game

5. Information on how to interpret this data and how to improve the overall performance of the
Unreal Engine can be found in the Unreal Engine documentation (https://docs.unreal engine.com/
en-usg’Engine/Performance).

Tracking Data Diagnostic Tool
1. Using PuTTy, connect to the Scenel. oader ReTalk3.
2. Execute the following command:

[1] Tracking.ShowOverlay(Value="0n");
3. It should activate the Tracking Data graph overlay.

Tracking data offset

(A) Correct window frame from Tracking Data

4. Adjust the SYNCHRO SOURCE DELAY parameter in the TrackingSet.cfg file to have datain
the correct window frame (A).

5. Disable overlay using a ReTalk3 command:
[1] Tracking.ShowOverlay(Value="0ff");

Q In case you encounter a problem with synchronization of TrackingSet where similar statistics are
produced:
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Tracking data offset

Adjust the SYNCHRO SOURCE parameter in the TrackingSet.cfg file to synchronize to the
appropriate source.

Frequently Asked Questions

Garbage M atte cast shadows. What can | do to disable them?

To disable casting shadows from garbage matte you need to edit two materials. Material SolidGreen
and Material BlurGreen.

1. Select FbxScene GarbageM atte and double-click on Element 0 - Material SolidGreen to open
the material editor.

() FbxScene_GarbageMatte

15 actors (1 selected)

T Details @ World Settings
#+Add|Component =

e_GarbageMatte(self)
“ DefaultSceneRoot] (Inherited)
RightWallMain (Inheri

RightwallBlur {
FloorBlur (Inh

CeilingBlur (Inherited)
BackWall (Inherited)

> Transform
> Static Mesh

Materials

Element 0
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2. Change Shading from Unlit to Default Lit.
3. Do the same for MaterialBlurGreen material (points 1 and 2).

I Transform
[ Static Mesh
4 Materials
Material BlurGre:
Element O & 02
] Textures v

4. Select al elements from FbxScene GarbageM atte and disable the Cast Shadows option.

% Floorhain
i RightWallMain (inherited)
& RightwallBlur (Inherited)
i FloorBlur (inherited) o
i LeftWallMain (Inherited)
i LeftwallBlur (inherited)
ik CeilingMain (Inherited)

Search
* Transform
* Static Mesh
Materials
Elem 0
* Physics

* Collision

Lighting
|

[ Lightma

5. Rebuild the lights and deploy the scene.
Garbage Matteisreflected on shiny surfaces. What can | do to eliminate thisissue?

You need to select all garbage objects and disable “Visible in Reflection Capture” option.
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Guidelinesfor exporting from 3Ds M axe to
Unreal

| ntroduction

The scenes imported from 3Ds Max to the Unreal Editor arein the FBX format.

The Import Into Level command allows to import full FBX scenesinto their levelsinstead of
importing assets individually. Users are given full control of exactly which assets will be imported,
aswell as per-asset control over import settings. The workflow also allows for selective reimporting
for individual assets that receive further edits outside of Unreal.

At thistime, FBX full scene import supports the following asset types:

e Static Meshes

» Skeleta Meshes

e Animations

e Materias (Basic support; may not match original material in your content creation application)
» Textures

* Rigid Mesh

e Morph Targets

e Cameras (no animation)

* Lights

For more information, see “Import Into Level” (https://docs.unrealengine.com/en-us/Engine/
Content/FBX/Full Scene) in the Unreal Editor Manual.

For more information, see “FBX Import Options Reference” (https://docs.unrealengine.com/en-US/
Engine/Content/FBX/ImportOptions) in the Unreal Editor Manual.

For more information, see “FBX Static Mesh Pipeline” (https.//docs.unrealengine.com/en-US/
Engine/Content/FBX/StaticM eshest#ExportMesh) in the Unreal Editor Manual.

Animations

Keyframe animations created in 3Ds Max are converted into skeleton animations in the Unreal
Editor




The Blueprint bellow shows how to prepare a simple trigger for an animation using export. In this
simple case, sending any string using an export starts playing an animation.

= Play Box 001
[

Target Box 001

-
@ FbxScene_test10

8 Return Node
- P
Rei alue E

In amore complex case, depending on the incoming export, various actions may be taken, such as:

stop, pause, play.

Materials

Preparing the stage requires knowledge of the conversion restrictions from the models used in 3Ds

Max to the models used in Unreal.

Not all materials that can be used in 3DsMax can be converted to Unreal. The safest way to define
material in 3Ds Max isto use astandard material.

Mep= General
Contrallers
Autodesk Material Library
Sample Slots

[ mental ray
Shader List (Envirenment) V-Ray

Shader List (Lens)

Scanline
Arnold
Standard

Shader List (Qutput)
Shader List (Photon Yelume)
Shader List (Shadow]
Shader List (Texture)
Shader List (Velume)

Unhide All Children
Hide All Children

Advanced Lighting Override
Architectural
3 Raytrace

T

>
>
b
>
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@ Material#25 —
Standard

[ ) Seff-llumination

In this case, the bitmap textures were pushed to most of the fields.

After conversion, the following set of connectionsis achieved.

Depending on the selected “Blend Mode”, we will get various ways to represent the material after
conversion.



Mode: Opaque
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Mode: Additive
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Mode: From Texture Asset

Baked Texture M ethod

A common method is rendering to texture (known as “texture baking”). Its purpose is to make the
created scene realistic by suturing the texture of the lighting existing in the scene. However, this
method has some limitations. It can only be used if the objects do not move, and the lights do not
change. It is also not applicable when objects are to be partially mirrored.

The process of baking textures from in 3Ds Max iswell described in the 3ds Max Help. As aresullt,
we receive the material as a standard model and, depending on the declared assignment method,
appointment to the appropriate channel.

After being imported to the Unreal Editor, the result is an illuminated scene. Because the lighting is
aready sewn in the texture, you do not need to import the light separately.
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Mapping Coordinates

Channel: 3

ppers
Individual d All Prepared
* Qutput

File Name Element Name Size
Torus Knot001C... CompleteMap 1024x1024

Ad
cted Element Commeon Settings
¥ Engble  Name:
File Name and Typs
Target Map Sl
Element Typ:
ent Background:
Automatic Map
1024 =+
1024 5

¥ Shadows

* Baked Material
Baked Mate:

Standard:Blinn

Update Baked Materials r Shell Materials

er to Files Only K Erials
ed Materials

* Automatic Mapping
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After importing to the Unreal Editor:

om0 () - [N & @)
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