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1 Newin Viz Virtual Studio

@ Viz Virtual Studio

1.1 Security Improvements

A complete rework of the internal I0 components enable the removal of outdated communication components.
This improves the security and reliability of Tracking Hub.

1.2 Improved Rendering in Studio Manager

The timing and preview panel have been updated to the latest version of OpenTK. This results in an improved
performance and higher framerate in the preview panel.

1.3 NDI Workflow

Tracking Hub is now able to handle embedded tracking data in the NDI stream. The tracking data in the NDI stream
must follow a specific format which is documented in the NDI SDK documentation. Currently, two camera models
are supported and certified. These models are the PTZ3 UHD and PTZ3 HD. Tracking Hub is able to extract the the
tracking data without decoding and encoding the video. This improves performance of CPU and GPU.

Copyright © 2025 Vizrt Page 8
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Protocol

Mame freed
Connection  NDI
Comport

Baudrate

Panty

Stop Bits

Data Bits

Host

Port

NDI Source  pitz3uhd-560575 (channel 1)
AMLFile

ReceiveTime Corr.

TwicePackets Corr.

Reguest Trackingdata

Smocth Timing

TO Mulaplier

NDI

Receive Compressed

Use Framesync

1.4 Filter for Implausible Tracking Values

In rare cases, it can happen that an encoder delivers wrong or erratic vales. A plausible filter allows to filter out such
erratic sparks.

Copyright © 2025 Vizrt Page 9
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¥ Tick Count Settings Error Percentage

yaw 36,000.00 0
pitch 36,000.00 0
roll 26,000.00 0
fowx 1.00 0

Additionally, a new least square filter was introduced which is able to smooth jittery encoder values.

1.5 Improved Timing Monitoring

New measure methods are implemented to measure the travel time of tracking packages in the network.

Copyright © 2025 Vizrt Page 10
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2 Introduction

This Administrator Guide gives the information required to understand Tracking Hub and Studio Manager, two
important software components in the Viz Virtual Studio solution. The term virtual studio in general normally refers
to tools which seek to simulate a physical television and/or movie studio. The Viz Virtual Studio solution is a set of
software and technologies to create virtual studios.

2.1 Document Structure

Title Content

Introduction Gives details on related documentation and how to contact
Vizrt for Customer support. Details are also given for
Customers to provide feedback on their Vizrt product.

Overview Gives an overview of both the Tracking Hub and the Studio
Manager.
Installation and Startup Describes the system requirements, planning for installation

and steps to install and start Viz Virtual Studio.

Lens File Editor Provides information about the Lens File Editor and
calibration of lens calibration.

Studio Manager GUI Describes the Studio Manager, skills needed to be familiar
with the Studio Manager and how it operates.

Studio Manager Configuration Describes how to configure Studio Manager and its
components.
Troubleshooting Lists some common pitfalls and how to solve them and

guidance on optimizing your Virtual Studio workflow.

Appendices Lists any additional information about the Viz Virtual Studio.

2.2 Feedback and Suggestions

We encourage suggestions and feedback about our products and documentation. To give feedback and/or
suggestions, please contact your local Vizrt customer support team at www.vizrt.com.

Copyright © 2025 Vizrt Page 11
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3 Overview

The Viz Virtual Studio provides a perfect match between real and the virtual scene elements. The reality is a
compromise between the technical possibilities and the perceptual ability of the audience.

QO VizVirtual Studio

/'- Configure your tracking data

inViz Virlual Shadio™

Control yourwirual emdronmernt. ™,
wilh'Wiz Anchior™

7 Croate the virtual
BrwaIprEnenl in Wiz ArsiT

Optical of mechssmcal
Camea iracking

Viden & Geaphics composited va Control yous playdist with
Viz Ergime with SO ar DA carlput Wiz Trio™ or Viz Pilot™

This manual gives a description of Tracking Hub and Studio Manager.

This release gives a limited feature set. Not all tracking devices, routers and GPI devices are implemented yet. The
features of the Cyclotron (Cyc) Editor are limited. If more complex geometries are needed, or obstacles should be
masked out, this needs to be done in the front layer of the Viz Engine.

A\ Note: The Tracking Hub is intended for use with Viz Artist and Viz Engine versions 3.9.0 and later. The
recommended versions are Viz Engine 4 or later.

If you are new to virtual studio technology or need a very short refresher, see the introduction in the Introduction
and Terminology section.

This section contains information about the following topics:

« Introduction and Terminology

» Tracking Hub

+ Studio Manager

+ WIBU-based Licensing System

» WIBU License System in Tracking Hub
+ Tracking Hub Structural Design
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3.1 Introduction and Terminology

This chapter gives a brief introduction to Viz Virtual Studio (VS). It introduces a few key concepts intended for
readers who are not familiar with Virtual Studio. The term virtual studio in general normally refers to tools which
seek to simulate a physical television and/or movie studio. Viz Virtual Studio is a set of software and technologies to
create virtual studios.

Avirtual studio is a television studio that allows the real-time combination of people or other real objects and
computer generated environments and objects in a seamless manner. A key point of a virtual studio is that the real
camera can move in 3D space, while the image of the virtual camera is rendered in real-time from the same
perspective. The virtual scene has to adapt at any time to the camera settings such as zoom, pan, angle, traveling
and more. This is what differentiates a virtual studio from the traditional technique of Chroma keying.

A major difference between a virtual studio and the bluescreen special effects used in movies is that the computer
graphics are rendered in real-time, removing the need for any post production work, allowing it to be used in live
television broadcasts. The virtual studio technique is also different from Augmented Reality (AR) which is a live
direct or indirect view of a physical, real-world environment with elements augmented (or supplemented) by
computer-generated sensory input such as sound, video, graphics or GPS data.
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3.1.1 Key Technologies and Procedures

The background (typically green) is masked away in real-time with a virtual software-created background. The
physical objects in front (persons, desks, etc.) are merged with the virtual background creating the illusion of
physical presence. The background is created and prepared in advance, typically using Viz Artist or by importing 3D-
scenes into Viz Artist and saving them as scenes in Graphic Hub. Viz Engine, a real-time compositing engine, is
responsible for combining the physical and virtual objects and to display the results (send the signal to a display, an
IP stream or to send the signal downstream to a video mixer).

An important part of the virtual studio is the camera tracking that uses either optical or mechanical measurements
to create a live stream of data describing the perspective of the camera. Exact camera and sensor tracking with as
little delay as possible is the key difficulty to solve in a virtual studio.
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3.1.2 Software Components

« Tracking Hub: A service process (runs as a console program without a GUI) responsible for receiving and
forwarding measurements from cameras, trackers and other sensors. Tracking Hub must be kept running at
all times.

« Studio Manager: A GUI for setting up, defining and controlling a Tracking Hub and the Virtual Studio
environment.

Viz Virtual Studio uses the Viz Engine to render the output signal, whereas a client application such as Viz Trio, Viz
Mosart or Viz Pilot is normally used to control the overall broadcast.

3.1.3 Documentary

If reading this on an Internet-connected device, you can view the Viz Virtual Studio documentation (see links
below). See also Words and Terminology in the Appendix chapter for common words and their meaning.

The secrets of virtual set production is divided into five parts:

1. Whatis virtual set and why should broadcasters use them?
Virtual sets versus augmented reality

Essential Vizrt tools

Virtual set tools

Design your story

ol wnN
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3.2 Tracking Hub

Tracking Hub is a console program for Viz Virtual Studio, it collects data from tracking systems (cameras and
objects) and stores this information. This tracking data is provided to Viz Engine at a configurable time or after a
delay. To achieve exact tracking, many configurations are stored and provided to the user.

The Tracking Hub currently has these tracking drivers installed:

 FreeD (see Description of the FreeD Protocol)
+ RTHead

« XML Tracking: A special feature, a self-definable protocol for special solutions
« Motion Analysis

* MO-Sys

« Trackman

« Vicon

« Libero

« Canonlens (Zoom and Focus driver for canon lenses)
« Spidercam

« Flair

« Thoma

» Stype A5

» Stype HF

« Camreginfo

« Technodolly

« Skycam

« Gsgeopoint

« Kuper

» FreeDa0

« spidercamfd

« Arraiy (with VIZRT lens file)

See Also

+ Tracking Hub Structural Design
+ Studio Manager
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3.3 Studio Manager

The Studio Manager is a Graphical User Interface (GUI) for the Tracking Hub. When the Studio Manager opens, it
presents a login window where the user can select the network interface and the Tracking Hub to control. With few
exceptions, every part of the Tracking Hub can be controlled by Studio Manager.

The Studio Manager application is described in the following chapters, in particular Studio Manager GUI and Studio
Manager Configuration.

See Also

+ Tracking Hub

+ Tracking Hub Structural Design
» Configure the Studio

« Configure Topology
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3.4 WIBU-based Licensing System

This chapter describes management and usage of the new licensing system based on CodeMeter from WIBU
Systems available in Viz Virtual Studio 1.1.1 and later. It replaces the previous VALID/Sentinel/Hardlock Dongle
licensing system and allows Viz Virtual Studio to be used without a physical dongle on each machine by allocating
licenses from a license server on the network.

The support for the old VALID/Sentinel/Hardlock Dongle was removed.
In this section, you find the following information:

» Important Pre-installation Information

» Key Features and Workflow of the New Licensing System
+ Notable Limitations and Known Issues

» Basic Setup

3.4.1 Important Pre-installation Information

The WIBU licensing system requires the installation of the CodeMeter Runtime Software (included in the Bundle
installer).

When the license should be retrieved from a dedicated license server, it must configured in the VizrtLicensing
Service (see the Installation section of the Viz Licensing Administrator Guide) or the CodeMeter WebAdmin.

Please refer to the Viz Licensing Administrator Guide for further detailed information.

« Thereis an auto discovery if no license server is configured in the server search list of CodeMeter.
« On network disconnect and reconnect, it may happen that a license is checked out twice. In this case, it must
be released manually on the CodeMeter service on the license server or the license server can be restarted.

3.4.2 Key Features and Workflow of the New Licensing System

+ Dongle-less operation on the clients with monitoring and logging capabilities.
« Grace periods for allocated licenses to avoid immediate expiration on short network interruptions.
+ Configurable WIBU license container location (local, network).

3.4.3 Notable Limitations and Known Issues

« Only one license system can be used.
« Uninstall any CodeMeter Runtime prior. And afterwards install the Virtual Studio and the newer CodeMeter
Runtime.

3.4.4 Basic Setup

These are the steps to set up Viz Virtual Studio licensing with WIBU:

1. Install Viz Virtual Studio with the bundle installer. Configure CodeMeter with the VizrtLicensing
Service or the CodeMeter WebAdmin (can be opened from the CodeMeter Control Center).
2. Configure the license system in Viz StudioManager.
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Settings

gHub uses.
Defines where to search license for TrackingHub.
i) TrackingHub needs to be r ted for changes to take effect.

WIBU Camera Licenses

Number of Camera Licenses: 4

Settings
IrackingHub License Interface Grid S g Auto Log in

License Settings

LIC E: wi 5

Defines which Licensetype TrackingHub uses .

LIC_LOC: network 2

Defines wi |ocal r TrackingHub.

i) Trackint|network ted for changes to take effect.

any
WIBU Camera Licenses

Number of Camera Licenses: 5

Save Cancel

a. When using a WIBU license server:
i. Open the CodeMeter WebAdmin and add the license server to the server search list.

ii. Configure Studio Manger LIC_LOCto network or network or any.

b. When using a WIBU dongle:
i. Attach the WIBU dongle to any USB port of the machine.
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ii. Configure to use legacy licensing. In the Studio Manager under Tools Settings,
select License. Set LIC_LOCto local.
3. Click Save and restart.License Information

@ Tip: Information about the license can be found in the Studio Manager under Info License ....

See Also

+ Client Configuration page in the License Server Setup and Administration section of the Viz Licensing
Administrator Guide.
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3.5 WIBU License System in Tracking Hub

Tracking Hub supports the WIBU license system. This has the advantage that licenses can be held on a central
server and licenses can be acquired by any machine on the company network. It is still possible to use WIBU
Dongles on a Tracking Hub machine. The WIBU Driver and the WIBU control application Codemeter are installed
with the new version of Tracking Hub.

To run a Virtual Studio, two licenses are needed: The first one is called Viz Virtual Studio. Without this license,
Tracking Hub starts up, but does not create any running services. This is the base license, used to run the Tracking
Hub and the Studio Manager. The second license is for cameras. This license is called VS_CAMERA or Viz Virtual
Studio Camera.

The VS_CAMERA license limits the amount of cameras which can be distributed by the Tracking Hub to the Engines
or other Control Applications. It does NOT limit the camera services, or the virtual cameras, which are used in Viz. In
Tracking Hub, a camera is represented as a connected combination of rig elements which calculate the CCD
Position of a camera. It is possible to create one tracked camera out of two or more tracking systems, but one
camera is always represented as one combination of rigs.

The VS_CAMERA license also limits the amount of rigs which can be connected to active Camera Services. It is still
possible to create any amount of rig structures in the Studio Manager. Limited is the amount of rigs, which can be
sent from Tracking Hub to the Engines in Virtual Studio.

3.5.1 One License Consumed

ts1 Camera

motionanalysis, rig1

& 127.0.0.1:3000

Camera

Camera
rig1
€ 192.168.119.1:3000
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Camera

rig2
© 10.211.1.54:

Camera
rig
© 10.211.1.54:4000
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3.5.2 Two Licenses Consumed

t=1 Camera
motionanalysis, rig2
© 10.211.1.54:3005
Lensfile
| vgl @
- L

B

Camera

Camera
rig3
© 10.211.1.54:4000

Lensfile

libero

B

Camera
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Camera

motionanal rig2
@ © 10.211.1.54:3005

Lensfile

rig1

-

Camera

Camera

rg3
@ © 10.211.1.54:4000

Lensfile

libero
- '-
B

Camera

Parameter
all

€2 10.211.1.115:11000
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3.5.3 Copy Rig Functionality

In some special cases, two identical rigs with the same parameters are needed, but with different delays. One
example is the Engine/Unreal Engine 4 (UE4) configuration, where the camera data sent to the Unreal Engine
camera has more delay the the Engine camera. In former Viz versions, two licenses were consumed.

The ability to copy a rig setup was introduced in Tracking Hub version 1.3.0 to make the UE4 configuration easier
and only consume one license.

Topology

Tracking ms {1 Services

Camera

mera Mo.

COpy g

collapse f expand
Parameter

all

2 127.0.01 : 11000

To create a rig copy, right click the rig you want to duplicate and click on the menu item copy rig. A duplicate of the
rig is created. On this copy, all the parameter fields are empty. The only value which can be changed or modified is
the overall delay.

Every change made to the original rig setup is automatically reflected in the copy.

Camera
rig1
© 10.211.1.206:3000

Camera

rig1--1603255488 Camera
[ ] rig1

_'gll"l © 10.211.1.115:3000

Camera

Parameter
all

% 10.211.1.115: 11000

This copy is not counted in the license system.

Copyright © 2025 Vizrt Page 25



Tracking Hub Administrator Guide - 1.7

3.6 Tracking Hub Structural Design

This section covers the following topics:

« Protocol

« Parameters

Parameter Pool

» Rig Objects

Pivot Rotation
Location Pivot Rotation
Arm Rig

Translation

Crane Arm

Crane Head

Lens File

Camera Rig

CameraFD Rig

Position and Rotation
Zoom and Focus
Center Shift

Mounting Offsets
Extended Lens Parameters Rig
Object Rig

» Basic Camera

e Timing

« Delay

Nodal Point
Mounting Offsets

 Video Delay
+ Tracking Delay

3.6.1 Protocol

The Protocol defines the data format sent from a tracking system to the Tracking Hub. It is independent from the
transmission media and the geometry of the tracking system. The protocol generates tracked and named
parameters, which are collected in the parameter pool. Protocols can be hard-coded in the Tracking Hub (like
Motion Analysis), or as DLL files written with the plug-in API (available from version 2.0).

The XML Protocol Description was introduced in Tracking Hub 1.1. This protocol driver reads an XML file from either
the hard drive or Graphic Hub. Out of this description, a parameter parser is generated which is able to read the
data stream from the tracking system and translate it to named parameters, which are then sent to the Parameter

Pool.
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3.6.2 Parameters

A Parameter is a measured value of an encoder. It is extracted by the Protocol classes out of the Protocol data
stream, the parameter is created by the Protocol. Its name is taken from the protocol description. The parameters
in Tracking Hub are then converted from raw encoder values to human readable values, for example, the tick
counts of a pan or tilt head are converted to degrees. The position tick counts are converted into centimeters.

Tracking delay and smoothing filters are applied to the parameter and can be adjusted per parameter.

Parameter Pool

All parameters are collected in the parameter pool. In the parameter pool, you find every encoder or optical tracked
value.

3.6.3 RigObjects

Rig objects (sometimes called Lattice objects) are used to represent geometry. The Tracking Hub separates tracking
from geometry. All tracked parameters (axis) are collected in the Parameter Pool, as described in the Parameters
section. Rig objects are built from hierarchical arranged sub elements where every sub element represents a
mechanical or optical part of a tracked camera and its mechanical rigging.

Currently, the following rig elements are covered:

« Pivot Rotation

« Location Pivot Rotation
+ CameraRig

« Position and Rotation

« Zoom and Focus
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+ Center Shift

« Mounting Offsets

» Extended Lens Parameters Rig
+ Object Rig

« Arm

» Translation

« CraneArm

+ CraneHead

+ Lensfile

Pivot Rotation

Rotates the coordinate system of a rig around a free definable point in space. The camera Rig is bound to the pivot
point in a parent-child relationship.

Pivaty

|+

PivotZ

|-H-'.

Rotation

|-u-'.

Orverall Del

Filter Zoom

PivotX, PivotY and PivotZ define the location of where the rotation takes place. Rotation specifies the rotation in
degrees around the Y Axis of the pivot point.

P'i.ni:l'-'.:-ill_
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After the rotation, the coordinate system of the Rig is rotated around the Pivot Point. This is useful if, for example, a
rail tracker needs to be adjusted in angle and offset to a studio coordinate system.

Location Pivot Rotation

L /

i

_~

=

»

-

The location pivot rotation rig is similar to the Pivot Rotation. The difference is that this rig takes the pivot point
coordinates from the child camera’s position offset, which is attached to the camera position. This rig accepts only
a rotation angle, as the position is taken from the child position offsets.

Arm Rig

The Arm rig is mainly used for Spidercam setup, or anywhere a mounted arm follows a rotation axis. The rig does
not include any head length or angle adjustments to the next child. All rotations that go into the Tilt, Pan and Roll
axis are given to the next sibling. It is possible to set JointX, JointY and JointZ values to adjust mounting offsets
between the position giving element and the arm.
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The arm length coordinates define the direction and length of the arm.
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JointX
i 2400

JointY

@

ArmlengthX
| 0,00

ArmlengthY
i -8343

ArmlengthZ
| 0,00

Translation

The Translation rig is mostly used as parent rig to an Arm or CraneArm Rig. It lets you modify the position of all child
rigs. PosX, PosY and PosZ can be used to track the position. It is a usual element in a Spidercam setup.

translation

Translation
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0,00

Crane Arm

The Crane Arm rig is used to represent a crane arm. The difference from the normal Arm Rig is that the direction
fields define a normalized direction of the arm, and the length is defined by the ArmLength field. In the arm rig, the
Length parameters can be separated by axis.

.
"":r"| |
L

Crane Arm

You can set JointX, JointY and JointZ values to adjust mounting offsets between the position giving element and
thearm.
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G

6

S

ArmdirectionX
e 0,00

ArmdirectionY
e 0,00

ArmdirectionZ
i -1,00

Armlength
i 21086

ArmdirectionX, ArmdirectionY and ArmdirectionZ are normalized to 1 and define the initial direction of the Arm.

Usually, ArmdirectionZ issetto -1 .

Crane Head

A Crane Head represents a perpendicular element, which can be attached to a crane arm, or to a simple arm. The
Headlength defines the horizontal length in -Z direction after the perpendicular element. The Headheight defines
the Height in -Y direction after the perpendicular element.
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Crane Head

Headheight
[#: 29,14

Headlength
|»: 4686
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Lens File

Lenshle

The Lens File rig must always be the first in a rig hierarchy. It is able to select one of the lens files, which must be
located in the Lensfile folder in the Tracking Hub configuration folder in %ProgramData%. Once in the hierarchy,
the lens file interprets the incoming raw zoom and raw focus values and sends FieldOfView, K1, K2, CenterShift and
NodalPoint to the engine. The camera service object must be targeted to the lens file rig.

lensext

Scaling
ScXNear

ScXWide
ScYNear
ScYWide

Lensfile

Lensfile for LensExtender

Reload Lenfiles Reload

The only trackable parameter in the rig is the lensext parameter. In some protocols, such as FreeD, the lens
extender is tracked. The value of lensext canbe © or 1 .Ifitis O ,the firstlensfileis used. Ifsetto 1 ,the second
lens file is used. The scaling values define a scale factor for the field of view with respect to the actual zoom value.
ScYNear and ScXNear are the scaling factor when the lens is completely zoomed in. ScYWide and ScXWide define
the scaling factor when the lens is completely wide. Between Wide and Near, the values are interpolated. If you do
any changes inside the lens file or add some new, you must press Reload to make them available in your
configuration.
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Camera Rig

The Camera Rig represents the simplest camera known in the Tracking Hub. It holds the rotation and position
parameters of a real camera in the studio. Zoom and Focus (in raw format coming from an encoder) and the Front,
Height and Right lens shifts which are coming from the mount of the camera.

ts1_cam_tilt

-6.00 v 0.00 A [5]

ts1_cam_pan

0.00 A o]

ts1_cam_roll

0.00 ) 0.00 - [=|

ts1_cam posx

0.00 5+ N =

ts1_cam_posy

0.00 *) 0.00 3+ N =0 |

PosZ ts1_cam posz

[#: 17300 V) 0.00 2 [©]

Zfoom t=1_cam_zoom

[+ 0.00 3 0.00 o+ =

Focus ts1_cam_focus

| 0.00 ) 0.00 o+

CenterX
|+ o000 3 0.00 3 2]

CenterY
[+ 0.00 %) 0.00 3 (5]

FrontLensShift
|+ 2.20 W) 0.00 2+ M=

HeightlensShift

| 1.80 9 0.00 R [2]
RightLensShift

| 0.00 ) 0.00 FE =]
Owverall Delay (Fields)

Filter £oom
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CameraFD Rig

The CameraFD Rig is similar to the standard camera, but with special developments for the Spidercam fielddolly
(FD) and a changed rotation order (XZY).

Position and Rotation

Tilt, Pan and Roll defining the rotation of the camera around the X,Y and Z Axis. PosX, PosY and PosZ define the
position of the camera in space. Each of these values might be tracked. In the case of a Pan/Tilt camera head which
does not provide position information, the position can be adjusted in the offset values.

Zoom and Focus

Zoom and Focus come from the Lens encoders (whether internal or external). In the system and in Viz Engine, these
values are always normalized and go from 0 to 1 .Therefore,itis mostimportant that the Lens Ranges are
calibrated correctly in the tracking system.

Center Shift

Whenever you mount a lens to a camera body, the connection is never 100% the same every time; hence, there is
always an offset between the camera body and the lens which shifts the angle of the light onto to charge-coupled
device (CCD). In the Viz Virtual Studio software, this effect is called the Center Shift.

Note that every lens shows its own center shift and can for the most part be ignored as it is much smaller than the
center shift caused when mounting the lens to the camera body. The most visible center shift is caused by the
actual mounting of the lens and is more and more visible as the mount connection between the camera body and
the lens becomes damaged/worn.

To calibrate the center shift, the Camera Rig handles the CenterX and CenterY offsets the following way: Completely
zoomed out the full offset is applied and sent to Viz Engine. When zooming in, these values go in the zero direction
until they reach absolute zero (completely zoomed in). It is absolutely necessary to calibrate this center-shift to
get an acceptable tracking result. Whenever you see a movement of virtual objects when zooming in and out, you
need to check if the center shift has changed.

The center shift can be corrected in the lens file only!

A\ Note: Always check the center shift after mounting your lens to the camera body!
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To calibrate the center shift, follow the algorithm below:

1. Resetthe CenterX and CenterY values to zero.

Look for a corner or easy to identify point in the camera view.

Enable the Center Shift Cross in Viz Artist, see Scene Settings > Virtual Studio.

Zoom in completely to this point and adjust focus. This is also a good point in time to check the back focus
of the camera.

Pan and tilt the camera until the corner or point aligns with the Center Shift Cross.

Zoom out completely and see that the point slides away from the center.

Adjust the CenterX and CenterY values until the corner or point aligns with the Center Shift Cross again.
Zoom out completely. If the Center Shift Cross is no longer in the corner or point, repeat from step 5.

Hwn

© N U

Note: Repeat the steps until the Center Shift Cross is on the corner or point at all times. After two or three
iterations, this is usually the case.

Mounting Offsets

In order to get an acceptable result, we need to know the exact position of the camera’s charge-coupled device
(CCD) position. The CCD is (after the optical nodal point) the position of the Viz Engine remote camera. Not every
tracking system gives that position. More likely, the position of the last rotation axis on the mechanical head is
given, which in most cases is the tilt axis. If the send position is not clear, you need to contact the vendor of the

tracking system.

After mounting a camera to a head, there are always offsets between the tracked point and the CCD of the camera.
Many cameras have a mark on their body which marks the position of the CCD. If no mark is visible, you can assume

that the CCD is 2 cm behind the mounting point of the lens.

In Tracking Hub, we know three mounting offsets. The FrontLensShift, HeightLensShift and the RightLensShift. The
following drawings show the Front and Height Lens Shift and how these values change the behavior of the CCD.

. “ Heiaght Lens
E{——-i-;
Front Lens
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Extended Lens Parameters Rig
The Extended Lens Parameters rig holds parameters which are rarely used and delivered by TrackMen and Libero

only.
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Object Rig

.00 % 0.00

Q.00 %) 0.00 Fa =]

Q.00 %) 0.00 Fa =]

Q.00 % ) 0.00 =+ =

0.00 ) 0.00 Fa =]

0.00 ) 0.00 - =)

Overall Delay (Fields) 0.00

Filter Zoom ]

The Object rig is used to position an object in Viz Engine with the use of shared memory and the object service. It
can be used to mask out pedestals, which would be in view of other cameras or to track objects with the Motion
Analysis tracking system. Pan/Tilt/Roll are the rotation angles of the object and PosX, PosY and PosZ are the position
in centimeters (cm). Connected to an Object-Service the coordinates are sent to Viz Engine and can be applied to
any objects in the Viz Artist scene tree by a script.

3.6.4 Basic Camera

The Basic Camera rig object has to be attached at the end of every rig structure. The most basic and commonly used
parameters required for exact tracking are stored in this rig object. This section shows how the Tracking Hub needs
to place the idealized OpenGL point camera to create an approximation of the physical studio camera.
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Item Description
1 Clip space
2 Light Space
3 Camera Space
4 Image Space
5 Object Space

By default, the OpenGL camerais a point in space. All transformations (perspective and model view) are linear. It
does not matter how much the zoom is increased in the perspective, or how near the camera is to an object in the
model view transformation: A straight line in the model space is a straight line in the image projection. When the
camera is rotated, it rotates around its position.

Nodal Point
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Let us assume the OpenGL camera is placed on the charge-coupled device (CCD) of the camera body. In the image,
above, it completely depends on the field of view, where the light rays reflected from an object conjure to a point
and create a sharp picture on the CCD. For sports, where the real camera is far away from the observed objects (we
assume distances of more than ten meters), there is no influence from the adjusted focus. Therefore, in the image
above we only observe the zoom effects on the nodal point of the objects watched.

Zooming in and out, causes the light rays, going through the lens, to conjure on a moving point behind the lens. In
our Viz Virtual Studio software, we call this point the Nodal Point, and this point marks the position where we have
to place our idealized OpenGL camera. The Nodal Point is defined during lens calibration, which is still happeningin
the Viz Engine. Therefore it is not an error, if you zoom in and out, and the position of the camera is moving towards
and away from the Look-At direction of the camera. This is intended and must be done to provide an accurate
result.

A\ Note: Currently the Nodal Point comes from the lens file only.

Mounting Offsets
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Item Description

1 CCD

2 Height Lens Shift

3 Tilt Axis

4 Front Layer
3.6.5 Timing

As a prerequisite for a virtual studio, every part of the equipment must be synchronized. This includes the Viz
Engines, the tracking systems and the Tracking Hub.

The Tracking Hub can be synchronized in two ways:

« Using a synchronized Viz Engine as sync source, or
« APlura PCL-PClI card.

It is the possible to switch the Tracking Hub to freerun mode. This is not intended for production purposes, rather it

is meant for emergencies and experiments. Never under any circumstances use freerun mode for production. Even

in freerun mode, the Tracking Hub generates a smooth result, but a change in delay becomes visible periodically.

This occurs when the free running Tracking Hub swaps over the field border of a synchronized Viz Engine.

Itis possible to run Tracking Hub in low latency mode. This is the case when the overall delay is set to a value below
1 intherig. If you see missing data packages (indicated by warning displayed on the tracking system) you can

increase the delay to values over 1 . Atthat point, Tracking Hub starts to interpolate missing tracking packages. If,

from time to time, one data package is missing, a delay value between 1 and 2 isenough to smooth the data.

When more than one package is missing (two successive missing packages), the delay must be increased
accordingly. Even if this is possible with the Tracking Hub now, we want to achieve as low delay as possible. So if
you see missing packages, you need to check the connection to the tracking system. Check if the system is
synchronized in a correct way or find out what is causing this wrong behavior.

Use the timing monitor in Studio Manager to check the timing behavior of a tracking system.

3.6.6 Delay

The responsible technicians are confronted with delays between the incoming tracking data and the incoming
video signals when a virtual studio is set up. We do not handle audio delays here, because audio is, in most cases,
handled by the TV station’s audio department.

We handle two different kinds of delays in the virtual studio:

+ Video Delay
+ Tracking Delay
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3.6.7 \Video Delay

Foreground Delay Foreground

Background

Engine
Tracking Introduces
Delay

It is assumed that the camera and the tracking system are connected to the same sync signal. When the camera
records an image, the tracking system acquires the camera's position, does some calculations and then sends this
data to the Tracking Hub. One field later, Tracking Hub sends this tracking information to Viz Engine. Unfortunately,
Viz Engine needs time to first render the image and additional time to output this image through the video card to
its output. Normally, this process needs about two or three frames, depending on the video hardware used.

If we route the image from the camera directly to the keyer, the video is presented before the rendered image from
Viz Engine. Therefore, delaying the video for a specific time is required to achieve a close match between the real
image (i.e. the foreground in the virtual set) and the rendered image (i.e. the background in the virtual set). To apply
this video delay, it is (or was) required to introduce a delay line which delays the video for a specific amount of
frames.

A\ Note: Ininterlaced modes, video can not be delayed for fields. Video delays can only be applied on a frame
base.

Modern Keyers, such as the Ultimatte 11 or the Saphire 3 have built in delay lines. An extra delay line must be
installed when using older hardware.
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3.6.8 Tracking Delay

" File Legging [ Filter for Zoom+Focus

After reading the last section about Video Delay, you may have the impression that tracking systems and cameras
sample the position or record the image exact at the flank of the sync signal (blackburst). This is not the case.
Depending on the exposure time, iris and gain we do not know when the camera is recording the image. We only
know for certain that the camera sends the image out at the next sync. But we don’t know at what time during the
field the image was recorded. Still worse, if you have a long exposure time (for example, two milliseconds) where is
the point in time, the image was recorded?

The same problem occurs with tracking systems. Mechanical tracking systems are always near the sync flank, but
they are never exactly at the flank. They always need a few milliseconds to read all the encoders and calculate the
position from them. Using optical tracking systems compounds these problems. At what point in time are the
cameras shooting the targets? We do not know. The only thing we know for certain is that there is always a fraction
of a field delay between the tracking data and the video data, even when the video delay is set as accurately as
possible.

From the last chapter we know, that video delay can only be set in whole values of frames. How do we set the
fraction of a field?

Note: When the delay differs 0.1 field from the video, it is visible to the eye!

The only way to solve this problem is to interpolate using the tracking data received by Tracking Hub. There is an
Overall delay setting in the Studio Manager Rig control that can be used to interpolate the tracking data in fractions
of fields. In addition, every axis can have its own delay bias. This is useful, when mixing different tracking systems.

When the overall delay issetto 0.5 ,the Tracking Hub interpolates a half field back in time.

But what can you do if the delay must be set to -0.5 to achieve a good result? This is not possible. We cannot
attempt to extrapolate the data, because this probably results in ugly jumps. In this case, the only solution is to
increase the video delay.
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4 Installation and Startup

This section details the installation requirements, the installation and system startup and shutdown. Before you
install and configure the software, you should plan the installation.

This section contains the following:

« Important Checklist Before Installation
« Viz Virtual Studio Folders

« Viz Virtual Studio Installation

« Start Viz Virtual Studio
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4.1 Important Checklist Before Installation

The items listed below must be checked before an installation can be done on site. Before an installation can be

started make sure:

« Camera adjustments/shifts should always be set by camera personnel before any lens calibration is done.

After any adjustments/shifts are set, the camera cannot be adjusted without being reconfigured.
+ Cables: Who is in charge of the cabling before doing an installation?
« Tracking: What are the tracking system protocols?
+ Transfer of tracking data: How is tracking data transferred and what kind of cables are used?
« Synchronization sources: What type of synchronization sources used?
» Blackburst
+ Tri-level

+ Incase Viz Engine is selected as the sync source, Tracking Hub must run on the same machine. Then

the following sources can be selected in Viz Engine:
+ SDlinputlor2
« NDI video source (input 1 or input 2)
. PTP
+ Location of the Viz Engines: Do you have physical access to the machines?
« Coordinate system: What are the coordinate systems for the tracking system(s) used?
« Make sure that there are no firewalls enabled.

4.1.1 System Requirements

This section details the system requirements.

Synchronization

The Tracking Hub needs some sort of synchronization method on the machine it is installed. This can be:

« ArunningViz Engine installation, or
« Aninstalled Plura synchronization card.

Note: If sync sources is not found, Tracking Hub can still be used in free running mode. Free running
is not intended and should not be used for production. It can, however, be used to experiment with
tracking on a laptop. For use in production, either Viz Engine or Plura synchronization is necessary.

Note: 32-bit Operating Systems are no longer supported. For versions 1.2 and later, Tracking Hub and
Studio Manager are available in 64-bit only.

Minimum Hardware Configuration

e Minimum 8 GB Ram
« Dual-Core Intel CPU
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« Windows 10 64-bit LTSC
« Minimum 10 GB of free disk space
+ OpenGL Hardware-accelerated Graphics Card

Minimum Hardware Configuration for use with Post and Replay

« Minimum 16 GB Ram

« Dual-Core Intel CPU

« Windows 10 64-bit LTSC

« Minimum 30 GB of free disk space

« OpenGL Hardware-accelerated Graphics Card

Recommended Hardware and Software Configuration

« 32GBRam

« Quad-Core Intel CPU

« Windows 10 64-bit LTSC

« 30 GB of free disk space

« NVIDIA P2000 Graphics Card

Setup Required for NDI Workflow

+ HP Z4 G4 -6-Core CPU

+ 32 GB Memory

« 2x Gbit RJ45

+ 256 GB SSD for OS

+ 512 GB SSD for Data

« NVIDIA RTX A4000 /16 GB GDDR6

Supported Hardware and Software

« Windows 10 (64-bit) LTSC
+ VizEngine 3.9.0 (either 32-bit or 64-bit) or later, recommended Viz Engine 4.2 or higher
o Plura PCL-PCl and PCL-PCle (L, LV, 3G) timecode reader cards (Driver 5.34)

0 Important: The PCL-PCI L card can only read timecodes and can NOT be used for synchronization.

« Studio Manager requires .NET framework 4.5.1 or higher.
See Also

« Viz Virtual Studio Installation
« Start Viz Virtual Studio

« Supported Protocols

» Supported NDI Cameras

« Troubleshooting

Copyright © 2025 Vizrt Page 48



Tracking Hub Administrator Guide - 1.7

4.2 VizVirtual Studio Folders

4.2.1 Installation Folders

The default installations folders are

« C:\Program Files\vizrt\VizTH
« C:\Program Files\vizrt\Studio Manager

Files which are created or can be modified are located in %ProgramData%\vizrt\VizTH, and include:

+ Config files.
« Crash dump files.

Temporary files are located at: %9TMP%\vizrt\VizEngine, which usually resolves to C:\Users\<user

name>\AppData\Local\Temp\vizrt\VizEngine. This folder is referenced as <viz temp folder> throughout this User

Guide.

Copyright © 2025 Vizrt

Page 49



Tracking Hub Administrator Guide - 1.7

4.3 Viz Virtual Studio Installation

There are several setup applications available to install the components of Viz Virtual Studio, as indicated in the
table below:

Setup Application Content
VizVirtualStudioBundle-x64-<VERSION>.exe Bundle with Tracking Hub and Studio Manager
StudioManager-x64-<VERSION>.msi Studio Manager installer

TrackingHub-x64-<VERSION>.msi Tracking Hub installer

It is recommended to install Studio Manager and/or Tracking Hub using the Tracking Hub Bundle setup application,
as this installs most of the prerequisite software as well.
Prerequisites for Tracking Hub are:

« Microsoft Visual Studio C++ 2012 Runtime
« Sentinel Runtime/WIBU Codemeter Runtimes

Prerequisites for Studio Manager are:
+ Microsoft .Net 4.5.1 or higher.

Studio Manager asks to download Microsoft .Net 4.5.1 on startup if it is not already installed.

4.3.1 Tolnstall Tracking Hub and Studio Manager Using the Bundle Installer

1. Logon tothe computer as a Computer Administrator and start VizVirtualStudioBundle-x64-<VERSION>.exe to

run the setup application.
2. By default, the Tracking Hub and Studio Manager options are selected in the installer. If required, remove

the options.
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e N
O Viz
i Version 1.5.0.20167

Install options:

MS Visual C++ 2012 Redist (x64) 11.0.6103

Vizrt Viz Trackang Hub 1.5.0.20167 Settings

zrt StudioManager 1.5.0.20212 Settings

3. Click Install and follow the on-screen instructions.

A\ Note: The packages to install can be selected by check boxes, except the Microsoft Visual C++ 2012
Redistributable package, as it is a prerequisite. If a package is already installed (e.g. the Sentinel Runtime
Dongle Driver), the check box is disabled.

After installation, the Programs and Features panel shows entries for each installed package

-~

MName =~ Publisher Installed On  Size Version

@ CodeMeter Runtime Kit w7.10a WIBU-SYSTEMS AG 27/08/2021 753MB  7.10.4196.501
ﬁ Microsoft Visual C++ 2012 Redistributable (x64) - 11.0.61030 Microsoft Corporation 27/08/,2021 20,5MB  11.0.61030.0

ﬁ Microsoft Visual C++ 2013-2019 Redistributable (x64) - 14.27.29016  Microsoft Corporation 31/05/2021 226MB  14.27.29016.0
# Microsoft Visual C++ 2013-2019 Redistributable (x36) - 14.27.29016  Microsoft Corporation 31/05/2021 203 MB  14.27.29016.0
Sentinel Runtime Thales 27/08/2021 21,0 MB  8.11.42480.60000
G‘ufizrt StudioManager 1.5.0.20212 Vizrt 27/08/2021 111 MEB  1.5.020212

36 Vizrt Viz Tracking Hub 1.5.0.20167 Wizrt 27,/08,2021 498MB  1.5.0.20167
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4.3.2 To Repair or Remove Tracking Hub

Once the Bundle has been installed, you can run the Tracking Hub Bundle setup application again to enter Repair
or Uninstall modes. Select Repair or Uninstall as required:

« Uninstalling the bundle removes each individual package. Exceptions are the Microsoft Visual C++ 2012
Redistributable and the Sentinel Runtime packages, as they are intended to remain on the PC. You can
remove these packages separately, if desired.

« After Repairing, you must restart the computer. After restarting, you can proceed to Start Viz Virtual Studio.

4.3.3 Unattended Installation of Viz Virtual Studio Applications

Installation Parameters

Parameter Name Default Value Available Values
Tracking Hub MSI
INSTALLFOLDER %\Program Files%\Vizrt\VizTH\
Studio Manager MSI

INSTALLFOLDER %\Program Files%
\Vizrt\StudioManager\

Virtual Studio Bundle
INSTALLFOLDER %\Program Files%\Vizrt\VizTH\

%\Program Files%
\Vizrt\StudioManager\

Example
Description Command
Install Tracking Hub in unattended mode msiexec /i TrackingHub.msi /passive

with only progress bar using the msi

installer and installation path is C:\TH INSTALLFOLDER="C:\TH"

using the msi installer and installation path
is C-\SM INSTALLFOLDER="C:\SM"
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Manager in C:\SM and all necessary MS
Visual C++ redistributables, CodeMeter
runtime kit and sentinel runtime

using Virtual Studio Bundle
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Command

VizVirtualStudioBundle-x64.exe --silent
--trackinghub=INSTALLFOLDER="'C:\TH' --

studiomanager=INSTALLFOLDER="'C:\SM'
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4.4 StartViz Virtual Studio

» Manual Configuration of the Network Adapter IP Addresses
« Start the Studio Manager

« Activating Automatic Logon

« License Configuration

+ Closing Viz Tracking Hub

First start Tracking Hub, then start Studio Manager. Tracking Hub starts as a console program:

¥ Tracking Hub 1.7.0.20402 - t

Io3 Handler parse_startup_commands( startup_conf )

Io3 Handler ReadBaseConfig
TCPServer starting up

Allocate additional 5 Cams
Tracking Hub does not load correctly if the configuration file VizTH.conf, located at C:\ProgramData\vizrt\VizTH, is
missing.

Usually, the tracking network is separated from the Engine network. This makes sense when Tracking Systems need
their own IP range, and when the amount of tracking data should not interfere with regular network traffic.
Tracking Hub can be set to a Viz adapter, which communicates with the Engines, and a tracking adapter which
communicates with the tracking system. On the first startup of the Tracking Hub, the local loop back adapter is
selected. Changing the network settings is mandatory after the first installation on a new machine.

To change the adapters used by Tracking Hub, select Settings from the Tools menu in Studio Manager.
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9 Studio Manager - flo12 File View
Settings

]
Router Control

Make Template

Create System From a Template

CYC Editor
LensFile Editor
Data Fow Inspector

Past Data Inspector

Replay Tool
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Settings

TrackingHub License Interface Gnid Spacng Auto Log in
Metwork Settings

VIZ IP: loopback pseudo-i ¥
Defines which network adapter TrackingHub uses as viz interface.
TRACKING IP: loopback pseudo-i &
Defines which network adapter TrackingHub uses as tracking interface.
PARAM. SERVICE PORT: 11000

Defines which port is used for receiving Parameter Data.

WEBSOCKET PORT: Q000
LensFileeditor: HTTP:/A127.0.0.1:500(

Copy to Clipboard Open Browser

Defines which port is used for websocket Communication (Lensfile Editor).

= TrackingHub needs to be restarted for changes to take effect.

Badkup Role

Role hMaster

Backup TH

Backup IP: 10.211.1.26 * | Synchronize

CenterShift

Interpolation

Cancel

° IMPORTANT! If changing the network adapter, Tracking Hub needs to be restarted for any changes to take
effect.

4.4.1 Manual Configuration of the Network Adapter IP Addresses

1. Startthe Tracking Hub and then immediately close it.

2. Go to the configuration folder (the default path is C:\ProgramData\vizrt\VizTH\Cfg) and edit the file
BaseConfig.xml. BaseConfig.xml is a XML-formatted text-file. When editing the file, be sure to use a text editor
such as Notepad(++) or similar, and save it as a text-formatted file.
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3. Inthefields VizAdapter="xxx" TrackingAdapter="xxx" ,specify the adapter names orIP

addresses.

° Tip: You can view the IP-addresses in use by the server by opening a command prompt and entering the

command ipconfig.

4. VizAdapter and TrackingAdapter can have the same setting.

This needs to be done only once. After the command is executed, BaseConfig.xml is updated.

€ IMPORTANT! You can minimize the Tracking Hub console program, but it should be kept running at all
time.

4.4.2 Start the Studio Manager

1. Start the Studio Manager:
2. Inthe Tracking Hub login window enter the required details:
+ Network Adapter: Select a network adapter from the Network Adapter List.
+ Tracking Hub: Select a Host from the drop-down list. Under certain conditions, such as the server

being located on a different network sub-net, the host does not appear in the list. The host name or
IP address can then be entered manually.

£ Login
Connect to VizTH

MNetwork Adapter Ethernet (10.211.1.92)

Tracking Huk |

+ The dialog remembers the last Adapter which was selected. If auto logon is enabled, the Studio
Manager connects to the last selected Tracking Hub.
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Lagin Te TrackingHub
Connect to VizTH

Metwork Adapter Ethemnet 2 (10.211.1.207)

TrackingHub |

Autologin Enabled
StudicManager will autologin to Z8Y5:20000, as soon as
it becomes available. Cancel

Log: E

3. Click Connect.

4.4.3 Activating Automatic Logon

hettings

TrackingHub License Interface Grid Spacing Auto Log in

Leg in
Last IP 127.0.0.1
Last Host floritz

Auto Login

Automatic logon can be a activated and deactivated in the Auto Log in Tab of the Settings Dialog.
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4.4.4 License Configuration

Tracking Hub requires a valid license to work with. This license can be allocated via the WIBU system.
For WIBU licenses, you have different options: You can either use a dongle based license or a network license.

+ Ifanetwork server is going to be used, make sure the server is listed in the server search list of the
Codemeter Web Interface. This can be accessed by browsing to http://localhost:22352/configuration/
server_search_list.html. Add the server hosting the license into the server search list.

» Adongle can be either a physical dongle one or a software based one. Both of them need to show up in the

Codemeter Ul. After starting Studio Manager, you'll need to go to Tools > Settings and License.

Settings

TrackingHub License Interface Grid Spacing Auto Log in

License Settings

LIC_ TYPE: wibu z

Defines which Licensetype TrackingHub uses .

Defines where to search license for TrackingHub.

(@) TrackingHub needs to be restarted for changes to take effect.

WIBU Camera Licenses

Number of Camera Licenses: 5

Cancel

« LIC_Type: Selects what kind of license system you are going to use.
+ wibu: For the WIBU Codemeter based licensing system.
« LIC_LOC: Defines where Viz Virtual Studio acquires a license. Possibilities are:
+ local: Only to be used for WIBU dongle or software containers.
» network: If a network server is hosting your licenses.
« any: Either a local or a network license will be used.

A Note: The Sentinel hardlock option has been removed with version 1.7.0. If you still use a Sentinel don le,
y g
please contact Customer Success.

After the license has been set correctly, please close Studio Manager, restart Tracking Hub and restart Studio
Manger to check if the license got acquired correctly.

Details can be found in chapter WIBU-based Licensing System and WIBU License System in Tracking Hub.
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4.4.5 ClosingViz Tracking Hub

Note: To close Tracking Hub, type exit into the console and press ENTER.
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5 Lens File Editor

« Port Configuration
« New Lens File Format
« The Main Window and Contained Areas
« Camera Selection
« Lens Portlet
« File Section
« Info Section
« Settings Section
« Group Portlet
» Engine Control
« Calibration Scene
« Parameter Control and Views
« 3D View
« Navigation in the 3D View
« Pointand Line Selection
+ Point Selection
« Line Selection
« Point Matrix
« 2D View
+ Navigation in the 2D View
« Shortcut System
» Troubleshooting

The new Lens File Editor is a web based application hosted by Tracking Hub. It runs independently of Studio
Manager or a Viz Engine. To use the Lens file editor, use one of the supported browsers and navigate to http://
trackinghub_hostname:9090.

A\ Note: The port needs to be configured first in Studio Manager, see Lens File Editor#Port Configuration.

Alternatively, click on the Lensfile Editor Icon in the toolbar.

00:00:30 Q001 :00 . . 00:02:00
| LensFileEditor |
1 1

The web browser needs to support WebSockets, Canvas Rendering and WebGL technologies. Please also make sure
the configured port is not blocked by any firewall.

The Lens File Editor is currently supported on the following browsers:

« Chrome
« Firefox
« Safari
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LensFileEditor

@ localhost:

- = X | 2D Control

Y save By Saveas G New ¥ Download

Allfl Default Values Close Lens

Drop lens files here

¥ INFO
Vendor: Canon Aspect :

Serial: 132465423  Mode:

Engine Control

zoom @)
o
Focus [ ]

o Parameter Control
Common
. Vertical Line: 4 cce = < > >> pes Delete
Finished, thank you!
ES=TN

Paint View
e,
> Target 97 Message

% Load Scene

Group-Parameters

centerx
centery

nodal

5.1 Port Configuration

The port used by the Lens File Editor needs to be configured in the Studio Manager.
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Settings

TrackingHukb License Interface Gnd Spacing Auto Log in

Network Settings

VIZ IP: loopback pseudo-i ¥
Defines which network adapter TrackingHub uses as viz interface.
TRACKING IP: locopback pseudo-i ¥
Defines which network adapter TrackingHub uses as tracking interface.
PARAM. SERVICE PORT: 11000
Defines which port is used for receiving Parameter Data.
WEBSOCKET PORT: 090
LensFileeditor:

Copy to Clipboard Open Browser

Defines which port is used for websocket Communication (Lensfile Editor].

7 TrackingHub needs to be restarted for changes to take effect.

Badkup Role

Role

Backup TH

Backup IP: + | Synchronize Status

CenterShift

Interpolation

Cancel

© Info: Any change of this value is applied immediately without pressing the Save button.

5.2 New Lens File Format

As the HTML based LensFileEditor uses groups for related parameters, the format of the lens file had to be changed.
The new format is human readable XML.

Conversion from the old file format, which was used by Viz Engine and older Tracking Hub versions is done by
Tracking Hub during load time. All old lens files found in C:\ProgramData\vizrt\VizTH\Lensfiles are automatically
converted to the new file format. The original files are moved to a folder named C:

\ProgramData\vizrt\VizTH_ori\Lensfiles\old_Icb. In Tracking Hub, it is then possible to add a lens file rig, which
interprets the new file and send the data to Viz Engine.
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5.3 The Main Window and Contained Areas

The main window consists of six regions or portals and several modal windows.

5.3.1 Camera Selection

Select Rig-Camera combination

Lens File Editor
Version: 1.5.0
Config file: flo_ndi

Engine IP Lensfile D

camera 127.0.0.1 xml_camera... 1

After the connection to Tracking Hub is established, the Lens File Editor shows all lens files, ready to be calibrated.
The Rig, Service and Engine IP columns identify uniquely the Rig/Camera combination to be calibrated. The lens file
column shows the name of the lens file which is loaded in the rig structure. The ID is mainly the ID of the camera
service.

A lens file can be attached to more than one service. As soon as the user selects a Rig/Camera combination, a copy
of the lens file is loaded into the selected service. All other camera services are not affected.

As soon as a combination is selected, it is locked in Tracking Hub and can not be calibrated from another browser
instance. The lock is released as soon as the browser window closes. So it is possible to calibrate different lenses at
the same time, but not the same rig/camera combination.

To start a calibration, select one of the table rows and press Calibrate. The window disappears and the lens data is
loaded into the window.

If the lens file string is empty, a rig with no selected lens file is in the config. If this camera is selected, Tracking Hub
loads a template lens file xml_empty.lcb and sends raw file to the editor. The Save button is disabled and it is not
allowed to overwrite this template. The user must click save as and deliver a new file name.
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5.3.2 Lens Portlet

The Lens Portlet is structured into three sections.

File Section

ﬁ Save _H'_| Save as (j Mew i Download
Ay Defaul Values a Close Lens

T N I RN SN NN NN NS S N S N S NN NN RN N NN NN N AN MW MM A

The Save button forces Tracking Hub to store the lens data into the lensfiles/lensfile folder of the configuration
directory. When selecting a combination of Rig/Camera, the name of the lens file is added into the File text field.
When pressing Save, the loaded lens file is overwritten. Save As opens a window where the user can enter a new
lens file name.

Please enter a value

new lens file name.
(If the file exists, it will be over written!)
Actual Name: xm|_cameral_mitcentershiftdof. lcb

Cance|

After pressing OK, the actual lens is saved on Tracking Hub and automatically loaded. You need to save the
configuration in Studio Manager to make the changed lens file permanent in the configuration!

+ New: Closes the current lens file and allows the user to start with a complete new calibration task. To
generate the approximate field of view values you need to enter the focal length and multiplication values in
the info section and then press Default Values to calculate an approximation.

» Download: Exports or shares your lens file. This sends the XML file from Tracking Hub to your local
computer.

+ Default Values: Starts from the beginning by resetting all values back to the default ones. The filename
stays the same.

+ Close Lens: Releases the file lock from this lens and close the calibration process. The user is presented with
adialog to select a new rig.
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If you want to use an existing lens file, you can upload it to Tracking Hub by using the Drop zone. Simply drop a XML
lens file to use it inside Tracking Hub. After dropping a XML file to the drop zone, a dialog pops up showing the file
content as RAW XML file. A user can format it by using the Format button once.

A\ Note: You need to press the Reload button in Studio Manager to select a new created lens file.

Info Section

Vendor !

2020 14 [

Comment :

All fields should be filled with care, especially the Focal Length and Focal Multiplier fields. In case of a new lens, the
Lens File Editor calculates base FoV values out of this information. The dialog only accepts float numbers in
the Focal Length and Focal Multiplier fields. The Aspect mode defines if the lens is used as 16x9 of 4x3.

© For clarification: Tracking Hub calculates the field of view X value from field of view Y. During calibration,
this value defines how Tracking Hub adjusts these values during dragging a point. Later on and during
operation, this value is defined in the lens file rig of Tracking Hub.
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Settings Section

SETTINGS

TargetSize 1

2D
o

1

Calibration

In the settings section the user can adjust the point size of the 3D an 2D view.

This calibration scene is not installed with Tracking Hub and has to be added manually if needed. Its location path
can be set in the Ul field. Best practice is to enter the UUID of the scene there. This is the scene loaded when using
the Load Scene button in the Engine Control Section.

By pressing Save Settings, these settings are saved as cookie in your browser.

5.3.3 Group Portlet

Group-Parameters

The new Lens File Editor introduces the new concept of parameter groups. The old Lens File Editor had only the
principle of measure points.

While field of view (FOV) and deformation parameters kI and k2 have to be adjusted for even minor zoom and focus
changes, center shift and nodal point values don't show this sensitive behavior. For these parameters only a few
calibration points are needed, whereas for FOV at least 25 (5x5) or more measure points are necessary. These points
are defined by the crossing of horizontal and vertical zoom and focus lines which can be moved, deleted and
inserted at any time during calibration.
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By moving a parameter from a 7x7 group into a 2x2 group, only four parameters are mapped into the new group.

° Tip: Always create the groups before you start calibration.

5.3.4 Engine Control
Engine Control
foom

()]

Focus .

()]
Commaon :

Finished, thank you!

"R Load Scene

The Engine portlet works in combination with the calibration scene.

It is also possible to select one of the common messages in the Common drop box or enter any other message in
the Message text field. By clicking the Send Message button, the message is displayed on the Viz Engine screen. The
message can be cleared by clicking the Clear button.

The Load Scene button forces Viz Engine to load the scene, the user entered in the Calibration Scene field of the
settings section.

0 Important: The calibration scene is for the Viz Engine Classic Render Pipeline only. Please make sure your
scene uses a Classic Render Pipeline scene in the Main layer.

5.3.5 Calibration Scene

Viz Tracking Hub comes with a default calibration scene (as viz Archive). This scene has been designed to be used
with the Lens File editor and allows interaction with the person operating the camera.

© Info: The archive of this scene is located on the FTP Tracking Hub download folder.
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Zoom: 1

Half righ

T T T T T T T T T T T T T T T T T MWW

ocus: 0%

o Info: The scene is loaded into the Front Layer of Viz Engine by default.

The scene must be imported into the database and then loaded into the Front Layer of Viz Engine. In combination
with the Engine Control portlet, the person running calibrating the lens can communicated with the camera
operator.

This special scene shows the target points that need to be calibrated by changing zoom and focus values and
visually assist the operator. New target points can be sent to Viz Engine using the Send button. Whenever a new
point is selected, whether in the 2D or 3D portlet, the new zoom and focus values are set in

the Zoom and Focus fields of the Engine portlet.

5.3.6 Parameter Control and Views

Parameter Control

Zoom Focus : Value :

Selection: POINT 0 : (0] : W« o« 94.9910126 Delete o Add Horizontal Add Vertical

The Parameter portlet and the 2D and 3D views work close together. Whenever a point or line is selected in the
views, the parameter control changes to the selected value and reflects all possible input on the selected objects.

The 3D View Control adjusts the minimal, maximal and scale value of the displayed data in the 3D View. Usually,
these values don't need to be changed, because the 3D view is linked to the 2D view. In rare cases, if the user wants
to inspect a special point or region of the lens, these values can be used.

« Min: The minimum, bottom of the displayed data.
« Max: The maximum, top of the displayed data.

The 2D View Controls the user can select the diagram type of the 2D display. Type can define two values: Zoom and
Focus:
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+ Focus: The X axis defines the focus range ( @ to 1), while the Y axis shows the value of the calibrated
points.
« Zoom: The X axis defines the zoom range ( © to 1 ), while theY axis shows the value of the calibrated
points.
During calibration the focus diagram is the preferred one.
In case of a selected point, the value of the point can be modified. The modify divisor defines the amount of change,
when the user clicks on the up and down button of the value. The base of this value is defined as the zoom area in
the 2D and 3D view. 10 means, that the value is increased or decreased the zoom are divided by 10, 100 or 1000.
This is valid for line movement as well.

A selected line can be moved between its left and right, or upper and lower neighbor. The Modify Divisor again
defines the step size of the movement.

As soon as a point has been modified, the point is displayed in yellow and its value is used in the spline
interpolation. This yellow state can canceled by unchecking the Used checkbox. Unchecking Used activates the blue
state of the point and its value is defined from the calibrated points around.

5.3.7 3D View

Point View Points

The 3D View shows the lens in a 3D Diagram. Focus is drawn in the X-Axis, Zoom in the Z-Axis. The lens is drawn as a
blue surface, and the measure points as Spheres. Depending on the status of the measure points, different colors
are used.

By clicking on the Points button, the display can be changed to a 2D view of the measure points. The usage is
described in the next section.

Navigation in the 3D View

Rotate the view by clicking into the View, hold the mouse button and drag the mouse. Move the view by clicking into
the view, hold the mouse button and press SHIFT.

« Zoom: Zoom in and out with the mouse wheel.
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Point and Line Selection

A point can have four statuses:

A mandatory point is drawn as yellow

When the point is selected its color changes to
sphere.

red.

After selecting a point, an arrow handle is
displayed over the point.

By clicking and dragging the arrow, the value of
the point can be manipulated.

A point which is not mandatory and was
untouched is drawn in blue: Such points are
calibrated only if needed.

If untouched the point is placed on the
surface of the spline. A selected, untouched
point is drawn as light blue. As soon as the
point is moved by the operator it changes to
touched.

Point Selection

Clicking at the point selects the point and changes the parameter control.

Line Selection

By hovering over a line, a red indicator is displayed. A new line can be inserted by SHIFT + Left-clicking on the line.
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Aline can be deleted by hovering over it, and press D on the keyboard.

Aline can be moved, by hovering over it, and Left Mouse click on the line. In the Parameter Control, the zoom or
focus value can then be modified (border lines can not be moved).

5.3.8 Point Matrix

Point Matrix Auto Catch

The point matrix displays all points and lines of a group. The x-axis represents the focus and the y-axis the zoom
value of a point. Zoom and Focus are normalized to the width and height of the Portlet. Points can be selected by
clicking on the rectangle. Lines can be selected by clicking on them.
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Auto Catch

If the Auto Catch functionality is activated, the point under the cross hair is selected when the distance of zoom and
focus of the point goes under a limit.

By clicking on 3D, the Point Matrix can be switched to the 3D view, which displays zoom and focus range with the
actual values of the measure points. See above for how to operate in this view.

Used points are displayed as yellow rectangles, while unused points are drawn in grey. If a point is selected it is
filled with white color.

Point Matrix

If a point is selected with the mouse and the cursor is moving, the cursor is drawn in red when the zoom and focus
are out of range of the point. As soon as the cursor goes into the modification range, it is drawn in white.
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Point Matrix

5.3.9 2D View

The 2D View is the main view used for calibrating the lens points. Clicking into a point selects the point in 2D View
and 3D View. Dragging the point manipulates the value. Using the mouse wheel, the user can zoom in and out (and
increase the accuracy of the manipulation).

2D Control

Navigation in the 2D View

« Move: Click with the mouse in the 2D View, press SHIFT, keep the left Mouse Button pressed and move the
mouse. This moves the diagram.
» Zoom: Use the mouse wheel to zoom in and out.
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Different States of Points

A point which is not mandatory and was A point which is not mandatory, untouched
untouched. and selected.

An unselected mandatory or touched point. A selected mandatory or touched point.

The 2D view can be switched between Zoom and Focus mode (upper right)

5.3.10 Shortcut System

The lens file editor implements a shortcut system, which enables the user to operate the editor with keyboard
shortcuts only.

Shortcut Change Parameter

CTRL + 1 Field of View X
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Shortcut Change Parameter

CTRL + 2 Field of View Y

CTRL + 3 K1

CTRL + 4 K2

CTRL+5 Center X

CTRL +6 Center Y

CTRL +7 Nodal

CTRL + 8 Depth of field

Q Increases the value of the selected point for 1/1000th of

its actual value

A Decreases the value of the selected point for 1/1000th of
its actual value

w Increases the value of the selected point for 1/100th of its
actual value
S Decreases the value of the selected point for 1/100th of

its actual value

E Increases the value of the selected point for 1/10th of its
actual value
D Decreases the value of the selected point for 1/10th of its

actual value

ALT + Cursor Keys Moves selected point for one row or column

5.4 Troubleshooting

If you are not able to connect locally to the lens file editor web page, please verify the proxy settings of Internet
Explorer.
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6 Studio Manager GUI

This section details each of the Studio Manager panels and their properties:

+ Parameter Panel

» Topology Panel

« LogPanel

« Timing Analysis Window
+ Preview Panel

» Post System

« Data Flow Inspector

« Configuration Panel
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6.1 Parameter Panel

The Parameter Panel shows the configuration parameters for the selected Topology item: Tracking Systems, Rigs
and Services.

Click on a Tracking System, a Rig, or a Service, to view or change its parameters as required.
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6.2 Topology Panel

+ Tracking Systems

« Rigs

« Services

» Topology Connection Lines

« Topology Colors

« Motion Capturing with Motion Analysis

The Topology Panel shows a representation of the tracking systems, the connection to a Viz Engine and which Viz
Engine services are in use.

Tracking

Parameter

Camera

rig3

*
Translation

. rgd

T

6.2.1 Tracking Systems

The Tracking System panel represents the tracking software in the studio. Click on a tracking system icon to view its
properties (see Parameter Panel). A line from the tracking system represents a connection to a Rig.

Trackin

isl

motionana

Right-click Menu:
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Topology

Tracking Systems

Parameter

Connect to Rig "rigl"
Rig "rig2" : 11000
Connect g ‘rige

Rig ‘nig3’
Rig ‘rigd’

Disconnect
Analyze timing
Analyze rawdata
Delete

Make Template

ngs

« Connect to: Connects to a Rig.

« Connect/Disconnect: Connects to or disconnects from the tracking system.

+ Analyze timing: Shows time analysis.

« Analyze rawdata: Enables or disables the collection of raw data for analytical purposes.
+ Delete: Removes the Tracking System.
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-
Translation

ARigis the interface between the Tracking System and Viz Engine. Click on any Rig icon to view its properties (see
Parameter Panel). A line from a Rig on the left represents a connection to a tracking system (see Tracking Systems).
Aline from a Rig on the right represents a connection to a Service (see Services).

Rigs are defined as the following types:

« Translation

« Arm

« Crane Head

« Location Pivot Rotation

+ Pivot Rotation

« Camera Standard (rotation order YXZ Pan - Tilt - Roll)

« CameraXZY (rotation order YZX Pan - Roll - Tilt)

« CameraYXZ (rotation order ZXY Roll - Tilt - Pan)

« CameraFD (special design for Spidercam construction)
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« Object

« Extended LensParameters
+ Lensfile

« Lensfile Focal Distance

« Gimbal Camera

The Translation rig is for position data only, and provides the Tracking Hub with the following parameters:

+ POS_X
* poOs_y
¢ poOS_z

The Arm rig can be rotated in three dimensions, and starts with a swivel. It has a defined length with a defined
direction, and offsets between swivel and length. Both the Translation and Arm rigs are used for camera systems
such as Spidercam:
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The Location Pivot Rotation rig is a rotation interface in the X-Z dimension, with center point (0/0). Pivot Rotation is
a rotation rig with a definable center point. The rig provides the Tracking Hub with the following coordinates:

+ pivotx
« pivoty
+ pivotz

Camera is a basic rig for tracked cameras. Object is a basic object for tracked objects.
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6.2.3 Services

A Service is the element of a Viz Engine which is connected to the Tracking System through the Rig. Click on a
Service icon to view its properties (see Parameter Panel). A line from the a Service represents a connection to a Rig
(see Rigs).

11
100211.1.170:3000

Available Services are:

« Camera: Tracks a camera for Viz Engine.

+ Object: Tracks an object with Viz Engine.

« Parameter: Provides all required data for the creation of the 3D View.

« MoCap: Captures motion for Viz Engine.

+ Communication Timing: Sends timing information which are measured during tracking data acquisition.

+ Tracking Timing: Sends timing information which are measured during sending the data as service to Viz
Engines.

« Timecode Service: Used for post and replay.

+ Multi Object Service: For TrackMen object tracker.

+ Tracking Flow and Tracking Flow Raw Service: Used to analyze incoming tracking data.

+ NDI Service: Used for embedding tracking data into NDI stream.

« TC Camera: Used by the Viz Libero System.

Right-click display object for additional menu:

SENICES

Camera

11

« Analyze timing: See Analyze Time.

6.2.4 Topology Connection Lines

The Topology Connection Lines show the connections between each item in the Topology. Double-clicking a
Topology connection line between a Tracking System and a Rig opens the Tracking parameter routing window for
the connection:
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Tracking parameter routing

“tsspider”

Tracking parameter

r_:-.-,pil:[:r pan r'_.-_.|||r_r|;-r_ PosX

tespider_tilt tespader
tsspader_zoom
tsspader_focus
tsspader_gyrox
tsspader_gyroz
tsspader_gyroy
tsspader_posx
tsspader_posz
tsspider_posy

tsspader_ins

6.2.5 Topology Colors
The colors of the icons in the Topology view show the working condition:

+ Green: Everything is OK and in regular working condition.

+ Grey: The tracker is not connected or deactivated.

+ Orange: The Service or Tracker state is in warning condition. See the log or message for more information.
+ Red: The Service or Tracker state has a serious error. See log or message for more information.

6.2.6 Motion Capturing with Motion Analysis

Motion Capturing is a special way of collecting and forwarding data to an Engine. This mode transmits movements
of a person or people instead of camera positions. For these special procedures, there is a new rig and a new service
available.

Selectable via the menu:

+ Rigs>Add MoCap
+ Services>Add MoCap service
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Topology

Tracking Systems Services

is2 i MoCap

motionanalysis, {ggg rig3

€ 10.211.1.197:3000

Motion Capture

Connect the Motion Analysis Tracking System to the MoCap Rig as usual.

Topology

Tracking Systems

ts2

motionsstss
Connect to

Connect

Disconnect

Analyze timing

Analyze rawdata
Delete

Connect/Disconnect Test

Make Template

In this case, there is just one axis available.

Tracking parameter routing

"ge2™ "rig3"
Tracking parameter | Connected Name | Inverted | Offset

ts2 chris mocap ts2_chris_mocap mocap 0.00
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The name of the axis depends on the used name in MA's Cortex. Mocap Service can be used as other services.
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6.3 Log Panel

The Log panel provides messages and notifications from the Tracking Hub. The bottom line displays information
about which Tracking Hub the Studio Manager is connected to. You can open and close the Log panel by clicking
View Log in the Configuration Panel.

Local  Remote Write log files to TH Verbose | TH Log Level: [Waming

12/7/2017 3:26 PM = VizTH returned an emor:

12/7/2017 3:26 PM TEST: Stopping all tests...

12/7/2017 3:26 PM TEST: Stopping and removing all tests...
12/7/2017 3:26 PM Done reading configuration

127742017 3:26 PM VizTH: Could not retrieve cyc of studio
12/7/2017 3:26 PM VizTH returned an emor: file open failed
12/7/2017 3:26 PM (i) Reading configuration..

12/7/2017 3:26 PM Connected to VizTH: 10.211.1.183:20000
12772017 3:26 PM (4 Connecting to VizTH: 10.211.1.183:20000

You can copy each entry in the Log Panel to the clipboard by right-clicking the entry and selecting Export message
to clipboard. The information can be copied to the clipboard as plain text or as XML encoded text.

. Export Log to a file...: Exports the log file as XML or as plain text.
. m Delete Log Entries: Clears all log messages from the window.
+ Write Log File on VizTH: Makes the Tracking Hub write a time-stamped log-file for all tracking data received
and sent to Viz Engine when selected. Additional Timing information is logged as well. The log-files are:
o VizTH_rcvl.txt
o VizTH_sendl.txt
« VizTH_timingl.txt
Log-files are located in C:\ProgramData\vizrt\VizTH. If the log-file size reaches 1 MB, a new file is
created with an incremented number.

. EEulse : Changes the view of the debug output between the Studio Manager or the connected
Tracking Hub.
+ Verbose: Enables verbose logging when the check-box is selected.
» TH Log level: Use the drop-down menu on the right side to select log level:
« Fatal: Displays only fatal errors (lowest log level).
« Error: Displays Fatal and Error messages.
« Warning: Displays Fatal, Error and Warning messages.
« Information: Displays Fatal, Error, Warning and Information messages.
« Debug: Displays Fatal, Error, Warning, Information and Debug messages.
«+ Verbose: Displays all messages (highest log level). In certain situations, these messages cannot be
written to the console. In such cases, they are written to the log file only.

Messages are shown in the console and written to VizTH.log. From Level Fatal up to Information, the debugs are
shown in the console and are written to the VizTH.log.
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6.4 Timing Analysis Window

The Timing Analysis Window can be opened by clicking the View Timing Analysis button in the Configuration
Panel. The Timing Analysis Panel contains two tabs: Tracking and Engine.

. n : Starts or pauses the timing analysis.
. : Refreshes the data.

The Tracking tab analyzes tracking systems and camera services. In the top half of the panel, timing events are
displayed in form of one timing track per tracking system and camera service. The timing events between the latest
two sync signals are displayed (i.e. the length of the timing tracks is determined by the studio frequency).

The sync signals are represented by orange circles. The next-to-last sync signal rests at the left border of each track,
without moving. The latest sync signal may flicker at the right border, and may even be temporarily out of sight,
because of timing variations.

+ Ablue bar represents the time needed to receive tracking data.

+ Apurple bar represents the time needed to store the received tracking data.

« Agreen bar represents the time needed for computations on the tracking data to be sent next.

« Ared circle marks the moment when Viz Tracking Hub has finished sending the tracking data to the
connected Viz Engine(s).

In the lower half of the panel, some of the events are plotted over time. The newest events are displayed at the right
border and constantly move towards the left border as time passes. Colors correspond to those in the timing tracks
in the top half of the panel.

For a specific tracker, timing analysis can be started right clicking the tracker or selecting Analyze timing in the
open context menu. A service is created to send the timing information to the Studio Manager. To stop the service,
either close the created service or deselect Analyze timing in the context menu.

The Engine tab analyzes the timing reported by Viz Engine (requires Viz Engine version 3.8 or later) on the selected
network.

« The blue bar represents the minimum (light blue) and maximum (dark blue) time which passed between two
sync signals on the Engine.

« The start of the red bar is the point in time when the tracking data arrived at the Engine. The end of the red
bars indicates the minimum (light red) and maximum (dark red) time between two incoming tracking
packages.
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Timing Analysis

Tracking  Engine

See Also

« Configure the Studio
+ Configuration Panel
+ Parameter Panel

« Topology Panel

+ Preview Panel
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6.5 Preview Panel

This page contains information about the following topics:

« Interface Configuration
+ View Menu
 Navigation
« HUD
« Cyclotron Editor

+ Workflows

« Common Cyc-Editor Elements

« Back-Wall
« One Corner
» Two Corner
« Masks
+ CyC Editor Angle and Width
« Examples
« Shape Area
« Cyc
« CoCyc
« Objects Menu
«+ Selectable Display Modes
« Camera Handles

The 3D Preview panel gives a preview of the tracked cameras, which should be as close to the real studio as
possible. When the Studio Manager starts up, a Parameter Service is established, which sends the positions of all

tracked rigs to the preview panel.
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Interface Configuration

+ The navigation bar.
« The HUD display.

« The main menu.
render colors for the visible objects in the preview panel. Click in a drop-down list to open the color selection

To adjust the colors to a users need, open the Settings window in Tools. In this window, the user can adjust the
window. The RGB and Alpha values can be adjusted for all colors by clicking the Advanced button.

The preview panel consists of the following parts:

6.5.1
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Settings

TrackingHub License Interface Gnid Spacng Auto Log in

3D preview colors

Background .
Gnd Caolor
Cyc Calor

CoCyc Color

Diffuse  Ambient Emission
Rig Normal
Rig Selected
Rig Waming
Rig Emergency

For the Background, Grid, Cyc and CoCyc colors, only diffuse color can be selected. These objects are rendered
without lighting.
+ Rig Normal: Shows colors used when the Rig is not selected. The user can define Diffuse, Ambient and
Shininess colors.
+ Rig Selected: Shows colors used when the Rig is selected in the Rig Editor.
+ Rig Warning: Shows when a connected Parameter service reports a problem which is handled by the system
(interpolation of missing packages).
+ Rig Emergency: Shows when a Parameter service reports a problem which cannot be handled by the
system, and immediate action from the operator is needed.
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6.5.2 View Menu

v MNawvigation
v HUD

CYC Editor

oy

6.5.3 Navigation

Activates or deactivates the navigation bar in the bottom left corner of the 3D Preview window:

r‘{’__ Al

« Front: Activates an orthographic camera, which looks in Z-Direction.
+ Right Mouse: Moves the camerain Xand .
+ Mouse Wheel: Zooms in and out.
+ Middle Mouse: Moves the camerain Xand Y.
« Left: Activates an orthographic camera which looks in X-Direction.
+ Right Mouse: Moves the camerainZand Y.
+ Mouse Wheel: Zooms in and out.
+ Middle Mouse: Moves the camerainZand .
+ Top: Activates an orthographic camera which looks in Y-Direction
+ Right Mouse: Moves the camerain X and Z.
+ Mouse Wheel: Zooms in and out.
+ Middle Mouse: Moves the camerain X and Z.
« Orbit: Activates a perspective camera which is fixed to the selected tracking system. This enables the user to
modify handles even when the camera is moving.
+ Right Mouse: Rotates the camera around the rig.
+ Mouse Wheel: Zooms in and out.
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+ Middle Mouse: Moves the camera in rig direction or away from the rig.
+ Stop: Disables the 3D View to improve performance on low level systems.
« Pers: Activates a perspective camera which is not bound to a Rig.

« Right Mouse: Pans or tilts the camera.

+ Mouse Wheel: Zooms in and out.

« Middle Mouse: Moves the camera in X and Z direction.

6.54 HUD

Activates the head up display, which displays the tracked raw coordinates of the selected rig.

¥ ng?

MName Dfﬁﬁt Tracked Final
lensext 000 0,00 0,00

¥ ngl

Name Offset Tracked Final
Tilt 800 0,00 8,00
Pan 14300 000 143,00
Roll 0,00 0,00 0,00
PozX A4 () 0,00 44 00
PosY 55,00 0,00 55,00
Posz? 66,00 0,00 66,00
Joom 0,00 0,00 0,00
Focus 0.00 0.00 0.00
CenterX 0,00 0,00 0,00
CenterY 0,00 0,00 0,00
FrontLensS0,00 0.00 0.00
HeightlLend, 00 0,00 0,00
RightlLens30,00 0,00 0,00
Posrtion

A 440 ¥ 550 £ 66,0

Pan 14300 Tk 200 Roll 0,00
foom 0,00 Focus 0,00
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6.5.5 Cyclotron Editor

The CYC Editor enables creation of Cyc and CoCyc masks which are needed to mask out regions of the Studio not
covered by the green/blue screen. The CoCyc mask is a geometry which is created in the CYC Editor and stored on
the Tracking Hub. From there the CoCyc is sent to all connected Engines. Every change in the editor and its sub
elements is immediately communicated to the Engines and to the Tracking Hub.

A new Cyclotron Editor (Cyc Editor) was introduced in version 1.2. Many customers were used to the old VizlO Cyc
editor and were satisfied with the functionality. This feature is back in Studio Manager, and at the moment, the two
Cyc definition methods coexist together.

A\ Note: The cyc data is sent to Viz Engine only when at least one camera service exists. In case of NDI, at
least one camera service must exist for every Viz Engine.

Workflows

A new Cyc workflow was introduced in Viz Engine version 4.0. The Cyc resides now in a special scene property,
which resides in the Virtual Studio scene. Please refer to the Viz Engine Administrator Guide for further information.
As the transportation of the Cyc information sent to the Engines is different now, there is a new dropdown in the
Cyc Editor to select the used Viz Engine version.

¥ Cyclotron Editor

Lise Location
REMDERER*TREE*

Cyc ColCyc

Please remember, that the Engine needs to be On Air to make the sent commands work.
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B0 Preview

Objects

The new Cyc Editor is located in the top-right corner of the preview panel. It can be expanded by clicking the arrow
on the left side.

on Editor

L=e Location
REMDERER*TREE®

There are three Cyclotron types are available: Back-Wall, One-Corner and Two-Corner Cyc.
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Common Cyc-Editor Elements
Position X Position Y
6164 0,00

Extra Width Extra Height Rotation
100,00 100,00 24 32

For every Cyc model, six common parameters can be defined. The position, rotation (Y-Axis), Extra Height and Extra
Width. Extra height defines the distance from the top of the Cyc wall to the ceiling of the room. Extra width defines

room size around the green wall and floor area.

Back-Wall

Objects

Cye Colye
Back Wall Cyclotron definiti
Position X Position ¥ Posi
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The back-wall Cyc has three additional parameters: These are the width of the green wall, height of the green wall

and the depth of the ground area.

otron Editor

Cyc Colyc Clear

Back Wall Cyclotron definition
Posrtion X Posrtion ¥ Posrtion £
61,64 0,00 -30.68
Extra Width Exira Height Rotation
100,00 100,00
Height Depth
87,00 150,00
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One Corner
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The One Corner Cyc is defined by two sides (side one and side two) and an opening angle. Additionally, the shape of
the ground plane can be selected. The user can choose Round, Straight and Rectangular form.
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Cyc ColCyc Clear
One Comer Cyclotron definition

Position X Position Y Position £
-156,65 0,00 -116,08

Extra Width Exitra Height Onentation
100,00 10000 Left v
ideOne Height SideTwo
300,00 87,00 300,00

Angle Rotation Hoor

90,00 -11,68 Round
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Two Corner

-1
Back Wall

Depth

i

[]
Iy
1

iy
Iy ""
i

)

Position

Front Left Top X K ¥ 1594 Z 830

£ . ; Pan -227 Tit 092 Roll 147
Orbit Stop Pers

Zoom 000  Focus 0,82

The Two Corner Cyc is defined by the length of SideOne and SideTwo, two opening angles (AngleLeft and
AngleRight). It is possible to define the green area of the sides shorter than the side itself. This can be done with the
parameters Wall Left and Wall Right. It is also possible to define an extra floor area. This extra floor is added in front
of the green walls and extends the shape of the floor.
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¥ Cyclotron Editor

Cyc

Posrtion X
-156 65

100,00

300,00
gle Left
110,00
all Left
200,00

Left

Ciy dmy

it

Masks

Colyc

Posrtion ¥
0,00

100,00
Height
187,00
Rotation
2473
Lock
Both
Extra Floor
On
Depth
70,00

Clear

Two Corner Cyclotron definition

Posrtion £
-116,08

Extra Width Extra Height Back Wall

411,00
SideTwo
300,00
Angle Right
7400
Wall Right
200,00

Right

0,00

Tracking Hub Administrator Guide - 1.7

For any CYC model, any amount of Masks can be added. Masks are elements which will be added to the CoCyc walls.
For any mask element the position, scale and rotation can be defined in the Cyc Editor. It is also possible to select
for every sides of the cube if it should be rendered or not. In the tracking hub, the amount of masks is not limited.
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Position ¥ Position Z
0,00

Back Wall
200

Lock

¥ Mask
Mask
Posrtion X Posrtion Y
44 00 0,00
Dim X DimY
100.00 18600
Rotation X  Rotation Y
0,00 0,00
Sides
Top Bottom
ck Left

X
Position £
146,00
Dim £
100,00
Rotation £
0,00

Front
Right

Both
Extra Floor
Off
Depth
0,00

Mask
Position ¥

0,00
Dim ¥

Rotation Rotation Z
0,00 0,00
Sides.
Bottom Front
Right

The second option to define a Cyc/CoCyc is described below. Important to know is, that as soon as the user selects
the old method, the new definition is deleted and vise versa.

In Tracking Hub and the Studio Manager, a Cyc is defined by basic shapes, such as rectangles and circles, which can
be added to a Shape List. All the shapes in the list are united by a Boolean operation which results in a segment list.
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The segment list is displayed in the segment area. From all these segments, a continuous subgroup can be selected
in the editor to define if the segment is part of the green/blue wall or not. Every segment not selected (blue) is part
of the floor. Every segment which is selected (green) is part of the Cyc wall. Based on this information, the Studio
Manager is able to calculate a mask object which is then sent to Viz Engine.

) Cyc Colye Editor

Basie CYC Settings

The Cyc Editor consists of the following Areas

Origin: Defines the X,Y,Z offset of the generated cyc with respect to the origin of the Viz Engine coordinate
system.

Rotation: Defines the X,Y,Z rotation offset of the generated cyc with respect to the Viz Engine coordinate
system.

Height: Defines the height of the green wall.

Extra Height: Defines the height of the studio ceiling.

Angle: See next section.

Width: See next section.
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6.5.6 CyC Editor Angle and Width

The CYC generation algorithm works as follows:

1. Find a continuous group of wall segments and mark the start and end segment.

Calculate the normal of the last segment which is not part of the wall group.
Calculate the direction of the first segment, which is a wall.

Extrude the CoCyc for Width cm in the calculated normal direction.
Continue the extrude in direction of the first wall segment plus Angle.

Do the same with the end segment of the continuous group.

Close the CoCyc with a big surrounding circular object.

Noouohkwn
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6.5.7 Examples

Example Description

A simple back wall studio with one green wall.

A corner studio with rectangular floor.

A studio with three walls and rectangular floor.

A studio with circular end floor.
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6.5.8 ShapeArea

In the shape area, basic shapes can be added to the shape list. Every list elements shows a dash (-) in the Header
line. Clicking on the dash (-) removes the shape from the list. Every shape can have its own origin and rotation
about the Y axis. Additionally, every shape has its own parameters.

+ Rectangle
« Back Wall: Sets the width of the rectangle in centimeters.
+ Depth: Sets the depth of the rectangle in centimeters.
+ Circle
« Back Wall: Sets the width of the circle in centimeters.
« Depth: Sets the depth of the circle in centimeters.
+ Angle: Defines the angle of the pie the shape creates, if smaller than 360.
+ Points: Sets the amount of segments the shape consists of.

6.5.9 Cyc

Defines what parts of the Cyc the preview panel renders. The selectable elements are Wall and Floor. All these
settings are stored for local use in the user settings folder.

6.5.10 CoCyc

Defines what parts of the CoCyc the preview panel renders.

6.5.11 Objects Menu

Every rig present in Tracking Hub has its own display menu with it. These options are handled in the Object menu
item. In the first release, Tracking Hub offered only one Rig: Simple Camera. In future releases, more rigs will be
added to allow creating Cranes and other geometries.

30 Preview

Breferences BERS Objects

11 [
|2 > DisplayMode L Simple

Pedestal

Crane h‘

[~
« 11/12/13: Selects which Rig to use.
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6.5.12 Selectable Display Modes

Mode

Simple

Pedestal

Crane

Description

The tracked point is displayed as
selectable circle in the view.

A rendered camera shows the offset
settings.

The rig is displayed as a tracked pedestal.

The tracking point is always on top of the
pan/tilt head.

The rendered camera shows the offsets
added to the rig.

The rig is displayed as small jib.

The origin of the base is the X/Z offset of
the rig.

The tracked point is a result of offset and
height.
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Mode Description Example
Object Object is a tracked object which is not a

camera. For example, Motion Analysis

objects.

No camera is rendered and only the
tracked point is displayed.

6.5.13 Camera Handles

Whenever the user clicks in the rig editor to adjust a specific value, the preview panel displays the values as a
handle that can be dragged. Handles can be arrows (position) or disks (rotation). Whenever the user touches a
Handle with the mouse, the handle goes from its base color to yellow. This indicates that only this handle is active
at the moment. Clicking with the left mouse button and moving the mouse in handle or in the opposite direction
modifies the handle's value.

The following list shows all available handles and the corresponding rig values.

Rig Value Description Example

Position Offset  Every axis is color coded and only
visible if modifiable.

« Green: Y Axis
+ Red: X Axis
+ Blue: Z Axis

Pan Offset Green: Modifies the pan offset of
the camera.
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Rig Value

Tilt Offset

Roll Offset

Front Lens
Shift

Description

Blue: Modifies the tilt offset of the
camera.

Red: Modifies the roll of the rig.

Blue: Shows the distance from the
CCD to the rotation axis of the
tracking system.

Tracking Hub Administrator Guide - 1.7

Example
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Rig Value Description Example

Height Lens Green: Displays the distance from
Shift the CCD to the tilt axis of the
tracking system.

Right Lens Red: Displays the distance from
Shift the CCD to the rotation axis in X
direction.
See Also

« Configure the Studio
« Configuration Panel
» Parameter Panel

+ Topology Panel

» Log Panel
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6.6 Post System

The Tracking Hub Post system lets you record tracking data and play the data back at a later time. To use this
feature, every field in the video and every tracking data must be stamped with a timecode. The timecode is read by

Plura timecode reader card (PCLPCle 3G).

A\, Note: While the Live timecode can be LTC based, the Post timecode must be field based (ATC VITC). If a
frame based timecode is used for live, the increases the field count on every field change. This is not
possible for post, as the video can be shuttled back and forward, and therefore the direction is not given

for sure.
/ Tracking Data
Live Time-Code
Tracking Hub
94 ® Post Time-Code

Time-Code Inserter Recorder

6.6.1 Create a Post Session

Click the New Session button to create a new session. Enter the session name in the pane that opens, then click
Create.
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Fle View Tools Info

50Hz 4 AV-Card ¢ 10ms : Post [+ W

1) Create a new post session
session2

Create

6.6.2 Load a Post Session

To load a previously stored session, click the Load button in the Post section of the window. A pane with a list of
previously recorded sessions appears. Select one of the sessions and click Load Session.

6.6.3 Configure a Post Session

After creating or loading a session, the timeline and timecode labels are visible. A green bar in the time line display
indicates time spans where tracking data was recorded and is in memory. The red timecode arrow shows the actual
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post timecode. The white arrow shows the live timecode. Hold Ctrl and scroll the mouse wheel to modify the
timeline scale. You can change the position of the timeline using the scroll bar at the bottom.

Hover the mouse over the Post Timecode or Live Timecode labels to display a tooltip that shows the Post
timecode source or the Live timecode source.

You can automatically load a saved session after Tracking Hub restarts. Activate the Auto load switch to enable this
feature.

MBS C ® 8 @ 0H ¢ A

00 000030 00:0100 000130 000200 000300 041 o0 Y 000600 1 000730 0008:00 000830 00:0900 000930 001000 00:10:30 00:11:00 o0:1

Right click the Live or Post Timecode labels to select the actual timecode source. A small window appears, which
shows the available timecode sources of Tracking Hub.

A\ Note: The must be run in AV-Card mode to recognize the installed Plura timecode card. Otherwise, the
timecode sources are not displayed.

SimLive and SimPost are used to record tracking data without timecode reader card. This is for analysis purposes
only and should never be used for production recording!

© Studio Manager - default

6.6.4 Selecting the Recording and Replay Sources

Tracking Hub can record two sources of data. The parameters coming from the tracking system can be recorded
separately, and are sent to the rig during replay. This enables correcting offsets and rig setup after the data was
recorded. The second source is the finally baked camera matrix, which is recorded after the rig calculations have
taken place. This data can not be modified.
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The following screenshot shows the parameter selection for a tracking system. For every parameter, recording and
replay can be checked in a check box. An individual delay can be given for every parameter. Replay for a parameter
is activated when replay is checked and the post timecode differs by more than five fields from the live timecode.

©) Studio Manager-testz  Fie View Tools Deby

BB SC 98O s ¢

When recording tracking data, Tracking Hub records one package per field. Usually, this is the desired behavior. In
rare cases (recording Motion Analysis Data), the tracking system sends more than one package per field. This can
happen if a tracking system is running at 60 Hz and the studio is running at 50 Hz. In this case, Tracking Hub
interpolates the data and no jitter is visible. In the recorded session, a jitter will be visible. When this happens, the
flag use interpolated data can be switched on and the post system records the interpolated data.

use interpolated data

You can activate recording and replay of the camera matrix in the Camera Service settings. There is also an option
for the camera delay.
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6.6.5 Camera Channels

When loading a session that has more than one camera, the camera channels are named by the number in creation
order of the service. You can assign any channel that has been loaded from a former session to any camera service.
To assign a channel to a service, choose one of the available channels from the drop down menu. If nothing is
selected, the channel with the number of the camera service is used.

¥ Post Settings

Recording

Replay

Off=et

Channels
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6.6.6 Post Offset and Delay

Tracking Hub offers two types of delays. One is an offset that is added or subtracted (depending on the sign) from
the actual Post timecode. The typical offset for Parameter recordingis -2 fields, and for a camera matrix

recording it is usually two fields. The second delay setting is a ring buffer. This is useful in configurations where
shuttling back and forward is used.

Post Time-Code Live Time Code

T~ |

’ Final Packet

Delay

6.6.7 Post Data Storage

The post data is written to file immediately after being received. Tracking Hub contains about four hours of data in
memory.

+ The storage location is C:\ProgramData\vizrt\VizTH\Post.

« The ring buffer size of the post channels can be changed in the BaseConfig.xml.

« PostBufferSize is the number of packages stored before the oldest is deleted.

« PostFileCutTime is the time when Tracking Hub creates a new save file for the PostData. The PostFileCutTime
gives the Time in minutes.

0 Example: PostBufferSize="1000000" PostFileCutTime="0"
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6.7 Data Flow Inspector

The Data Flow Inspector allows the user to visually monitor the incoming and outgoing tracking data to prove its
quality. Errors within the actual received and transmitted values can easily be spotted.

€3 Data Flow Inspector - O *

Start Listening CameralD 1 ] Parameter Pan : Listening Port 3100

Show Raw Data Show Tangents ing: Longer  Reset Axis Read Data

Viz Studio Manager provides two different kind of data services:

« The tracking systems raw data values monitor the genuine incoming data sent from the tracking system.
+ The final outgoing tracking data sent to the Engine includes the rig transformations and all the offsets set up
within Tracking Hub.

6.7.1 To Activate Monitoring

To be able to see the tracking data values in the Data Flow Inspector, a service must be set up which forwards the
packages.

Raw Data

A new tracking flow raw service needs to be added.
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Rin

Add camera service

Add object service

Add mocap service
Add timecode service
Add tracking flow service

Add tracking flow raw service

+ Trackingsystem: Name of the tracking system node which should be monitored.

« IP: IP address of the machine where the data flow inspector is running (typically the local machine address).
+ Port: Default Portissetto 3200 .

+ Active: Turns service on or off.

Tkl R

Rig Data (Final Transformation)
A new tracking flow service needs to be added.
Rin
Add camera service
Add object service
Add mocap service
Add timecode service

Add tracking flow service

Add tracking flow raw service

+ Rig: Name of the rig node which should be monitored.
« IP: IP address of the machine where the data flow inspector is running (typically the local machine address).
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« Port: Default Portissetto 3100 , can be changed in the Data Flow Inspector.
« Camera No.: Camera ID of the virtual camera.
« Active: Turns service on or off.

LarmsErs N,

e

After the services are running the Data Flow Inspector can be started.

Start Listening Camera ID 1 : Parameter Pan E Listening Port 3100

« Start Listening: Starts receiving incoming tracking data. As soon as data is detected, it is added to the
graph.

« Stop Listening: Stops receiving data.

« Camera ID: Sets the ID for the virtual camera used for receiving data. This especially is needed when
multiple data packages are send to the same recipient.

+ Parameter: Defines which parameter of the tracking data should be prompted on the graph.

Tracking Flow Inspector supports 18 different parameters sent from Tracking Hub to Engines.
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Parameter Pan

Pan
Tilt
ol
¥ Pos
¥ Pos
£ Pos
foom
Focus
FOV X
FOV Y
Center X
v

o Information: Raw data values do not support all 18 parameters. Available options are: Pan, Tilt, Roll, PosX,
PosY, PosZ, Zoom and Focus.

Tangent Curve

The tangent curve represents the slope between every point. Strong changes within this curve indicate that the
difference between points is high and therefore probably not following smooth and realistic values. This curve can
be enabled/disabled on the bottom menu.

SRS INNNNNINNINNNNINNNNNNNINNNNNINNINRRRIRRIIRES

Below is an example of tracking data coming in in a perfect ramp, the tangent clearly shows the change in direction
of the tracking data values.
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Axis Scaling

The scaling of the axis can be changed to give a better overview of the currently represented data. the button menu
at the bottom defines the amount of data packets recorded by the graph at a time.

By default, 200 packets (data values) are represented in the graph.

Axis Scaling: Shorter | onger Reset Aois

+ Shorter: Decreases axis scaling range.
« Longer: Increases axis scaling range.
+ Reset Axis: Resets the axis scaling range to default (200 packets).

Zooming

The mouse wheel can be used to zoom in or out of the graph to get a closer look at the values between the points.
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+ Show Raw Data: Switches to show the raw data. A raw data service has to be active in Studio Manager.
+ Show Points: Draws the points onto the graph for reading the precise value. Having to many points drawn
(longer axis range) results in slowing down the graph.

Red Points do indicate possible errors in the data. This means that the average difference between two following
points is probably too high.

€ Warning: Red points are intended as a help and do not show definite errors. While a strong change in
direction between points is highly unlikely, it is no guarantee that the packet is actually wrong.
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6.8 Configuration Panel

Use the Configuration Panel to save and load Studio configuration profiles, select modes of operation including
frequency, and to set some user interface options.

@ Studio Manager - default File View Tools Debug Info

= ﬂ _H_] _'5 G v & E:i 'S 50Hz 4 VizEngine @ 2 Post D ]

2D P

« Open: Opens a Tracking Hub configuration file. The name of the currently loaded configuration file is always
displayed in the top bar, between the application name and main menu.
+ Save: Saves the current Studio configuration.
+ Save As: Saves the current Studio configuration with a new name.
+ Reset: Resets the current Studio configuration. Note that the loaded configuration file is only changed if you
click Save after resetting the configuration.
+ Refresh: Reloads the actual configuration. Use this to apply any changes third party software has made to
the Tracking Hub parameters, so that the changes can visualized in the Studio Manager.
+ View Log: Opens or closes the Log Panel.
« View Timing Analysis: Opens the Timing Analysis Window.
« LensFile Editor: Opens the Lens File Calibration Tool.
« Frequency: Selects the production frequency:
« 50 Hz, 60 Hz or
« 59.94 Hz, 29.97Hz, 30 Hz, 25 Hz, 24 Hz.
+ Synchronization Mode: Selects synchronization mode for the Tracking Hub:
+ Freerun: Does not synchronize. The Tracking Hub uses its own time base, corresponding with the
configured frequency.
« AV-Card: Uses an installed Plura card to synchronize.
« Viz Engine: Synchronizes with a Viz Engine running on the same computer.
+ NDI: Please see: Embedded NDI Tracking Data.

° Tip: If the selected synchronization mode is followed by a red box with a white horizontal line, this
indicates synchronization issues.

+ Send Delay: Sets the time Tracking Hub waits until it sends tracking data to Viz Engine. This setting is
especially important if your tracking delay is less than one field. With the help of the Timing Analysis, the
transmission time can be set after the arrival of the tracking data. If your tracking delay is larger than one
field, set the send delay value to No Delay. This reduces the CPU usage.

See Also

« Parameter Panel
+ Topology Panel
+ Log Panel

+ Preview Panel
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7 Studio Manager Configuration

This section details how to configure the Studio Manager. Make sure to configure the Studio first, then the
Topology.

This section contains the following topics:

« Configure the Studio

« Tracked Cameras and Viz Engine
+ Router Control

» Backup Configuration

+ Replay Tool

+ Post Data Inspector

« NDI Service

+ Embedded NDI Tracking Data

+ Configure Topology

« Use of Templates
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7.1 Configure the Studio

This section details how to configure Viz Virtual Studio.

€ Studio Manager - stypehf File View Toolk Info

m My S C e 6 {3 S0Hz 4 VizEngine

1. Click Open to select a previously saved studio configuration, or create a new configuration by clicking Save
As.
2. Setthe Frequency frame rate. Available options are:
« 50 Hz
« 60Hz
* 59.94 Hz
« 30Hz
« 29.97 Hz
« 25Hz
e 24 Hz
3. Setthe Synchronization base:
+ Freerun: Does not synchronize. Tracking Hub runs using its own time base, corresponding with the
configured frequency. This option should not be used in production environments.
« AV-Card: Synchronizes using Plura PCL-PCl or PCL-PCle sync cards.
« Viz Engine: Synchronizes with a Viz Engine running on the same computer.
4. Goto Configure Topology.
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7.2 Tracked Cameras and Viz Engine

Viz Engine needs to be correctly configured to receive tracking data from the Tracking Hub. For correct
configuration, the Viz Engine configuration file must be edited manually following these instructions:

€ Warning: Create a backup copy of the configuration file before changing it.

1. Locate the Viz Engine configuration file. This is normally C:\ProgramData\vizrt\VizEngine\VizEngine-0.cfg.
2. Close Viz Engine.

3. Open the Viz Engine configuration file in a text editor like Notepad, the configuration file is a text-file and
must be saved after editing as a text file.
4. Locate the Camera section in the configuration file and make edits as follows:

« Theflag trackinghub_port = 3000 mustbe setto avalid and accessible port.
5. Depending on the transport protocol the flag use_trackinghub mustbesetto 1 or 3.
+ use_trackinghub = 1 isused forthe standard UDP protocol.

« use_trackinghub = 3 isused fortracking data embedded into the NDI stream.

When this is done, Viz Engine no longer waits for tracking data from the discontinued Viz 10. Instead, the Tracking
Hub portis opened and Viz Engine sends live signs to the Studio Manager and appears in all dialogs where a Viz
Engine can be selected.

If more than one network adapter is present on Viz Engine, the user can bind the live signs and tracing datato a
specific network interface. The flag trackinghub_adapter = <IPADDRESS> (forexample: 10.211.1.65)
must be configured to the adapter IP that should be used. If the flag is empty, the first adapter is used.

Q IMPORTANT! The Viz Engine must be restarted after changing the configuration file.
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7.3 Router Control

Camera cuts can be controlled from within the Studio Manager by using the Router Control, accessible from the
Tools menu. The Router Control can control camera cuts by using presets, or manually. By adding presets for the
most commonly used inputs and outputs, this interface allows for quick and easy camera cuts on demand. When
Router Control is in use, an additional configuration file is used. This file is located in %ProgramData%
\vizrt\VizTH\Cfg\<Studio config name>, and the file is named XML_TH_RouterCfg.xml. At any given time, configured
connection or preset parameters can be deleted independently from the overall router control configuration by
clicking the corresponding trash can icon.

7.3.1 To Add a Router Control Preset

9 Rowter Control

Router

1. Openthe Tools menu and select Router Control.

2. Inthe dialogue window that opens, select a Model and enter a Name for the router, then click Add. The
selected model defines the communication protocol which is used, and is not vendor dependent. The
available protocols are:

«» Black Magic (network)
« Nevion MRP (network)
« Nevion NCB (serial)
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3. Click the plusicon (+) in the upper right corner to add a router (1). If a router has been added to the system
previously, it can be reused by selecting it from the Router drop-down list.
4. Click the cogwheel icon to configure the connection settings and AB mode for the router (2).

Connection Senal
Com Port
Baudrate

Panty

Stop Bits

Data Bits

Mode

AB Mode ABMode

F/B Image Background

Connection Senal
Com Port
Baudrate

Panty

Stop Bits

Data Bits

Mode

AB Mode  DualEngine

F/B lmage  Background

« Connection: Select the connection protocol. Available options are Serial, UDP and TCP. For serial
connections, the Com Port needs to be set in all cases. The other parameters may be left to their
default settings, or specified based on the requirements of the specific hardware connected. Please
refer to the vendor documentation for connection details.

+ No Mode selection: If no mode is selected, Tracking Hub changes the switch points on the router
with no internal logic. The following diagram shows a "one machine with two Engine instances and
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internal keyer" solution which implements a program / preview setup. The two instances hold the
same scene. When switching a camera is intended, first the camera on the engine and the video going
into the preview engine is switched. When all signals are stable and the camera is switched, the roles
of the Engines are modified by changing the signals on Out 3 and Out 4. Therefore, the preview and

program role of the Engines change with every switch.

Sync Switching 1 Machine 2 Viz instances with internal chroma keyer

=]
fuy

=]
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=
A

5
=

Yy vy Y

=

i

Cameras

E‘

=3
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Ref

Blackm agic VideoHub

NAT

Y

8
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Instance 2

int | (A}

Ref

Instance 1

In1 | [ Fill

Program

Preview

MAT

Ref

*

A 4

Tracking Hub

sol
BlackBurst
Ethernet

Semaphore

« AB Mode: AB mode is used to deal with situations with unreliable router switching times. When
running in AB mode, two SDI cables are connected from the router to the Viz Engine inputs. Upon
switching, the router first switches the signal to the unused line. If the signal is valid, the command to
switch the input and camera is sent to the Engine. This way, the output from Viz Engine is not
interrupted even if the router switching has a slight delay. This mode can be used, when the video is
whether linear keyed from the background or chroma keyed with one of the internal Chroma Keyers

of Viz.
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Sync Switching 1 Machine 1 / Viz instance internal keyer / 1 router

Blackmagic VideoHub 78
| Inl Instance 1
| InZ Outl | In1 Fill
| In3 Out? | nZ Key
Ind P Ref
In5
InG
Fill
»  Ref
Y
—H Ref Tracking Hub
NAT NAT

E_L‘ :l:] Legend

E:.LL__ SDI
— BlackBurst
Ethernet
®— - » Semaphore

+ Dual Engine: Dual Engine mode is used, when ONE and only ONE physical Engine machine should
handle multiple cameras with a switcher. In the last few years, it became more difficult to find cheap
routers which are able to switch with predictable timing. The method described here makes it
possible to use the already implemented A/B mode in Tracking Hub with an external keyer, like the
Ultimatte 12. The goal is to create a low cost virtual set with an arbitrary number of cameras with a

Cameras

one machine solution.

On this machine (preferably a Z8 with an x.mio3 and two graphics adapters) a dual Engine is installed
with a Tracking Hub. Let’s also assume, that a BlackMagic Video Hub (or any other cheap router) and
an Ultimatte 12 are present. In this scenario, the Video Hub is connected via Ethernet to the VSS
machine. In Tracking Hub, a new switching method is added to the existing A/B mode. In this mode,
the user can enter the IP and port of the first and second instance of the Engines. The router is
managed by the selected protocol driver.

When selecting this mode, the following steps occur:

Tracking Hub takes over instance two and generates a basic scene with two inputs by using the
command interface. Using this method ensures that instance two, which is responsible for the
synchronized switching, is in place and ready. Tracking Hub also checks if the instance is present and
On Air, that all inputs are enabled and that the sync source is set and the instance is locked.

Tracking Hub contacts the video hub and make sure that it is reacting.

Then the user is able to enter any amount of presets in the matrix controls of Tracking Hub. Switching
can, like before, happen by GPI, commands or any future interface.

In case of switching the following occurs:
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Status: Tracking Hub knows the actual status of the active output of instance two. There is always an
active and inactive input present on instance two.
When a new camera is activated by a preset, Tracking Hub commands the router to switch this video
feed to the inactive input of instance two. After that Tracking Hub waits a defined (by user) timespan,

until the signal is stable switched and valid on the Matrox input. If necessary, Tracking Hub can check
if everything is OK at the Engine by command interface, and no error messages are coming in.

After that period, Tracking Hub triggers a synchronized command to instance one and instance two
(with the necessary delays) to switch camera on one and video on instance two.

This workflow can then be repeated an unlimited number of times.

Blackmagic VideoHub

» Inl

8

Instance 2

Ultimatte 12

Y

n2 Out 1
n3 Out 2

nd
n5
n6

—»{ Ref

Y v v

Foreground

PGM

Background |

[_PRV

NAT

Cameras

5. If required, a delay can be added in the Preset Delay or Engine Delay fields.
6. Next, click the plusicon (+) to the right in the Preset section to add a preset (3). Enter a Name and click Add.

NAT
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Presets  Manual

Presets

test

Video Switch s

-

Viz Engine Camera

+

7. Inthe Video Switch section, select the Input and Output on the router from the left and right drop-down
lists, respectively.
8. In the Viz Engine Camera section, select which Engine and camera to switch to.

A router connection with a preset has now been configured, and the Router Control window should look like this:
9 Rowter Control
Router wizrt (blackmagic)

Preset Delay 0.00
Engine Delay 0.00

Presets | Manual
Presets

preset]

Video Switch

Input 1
+

Viz Engine Camera

27.0.0.1,Cameral |

Click the Connect button (1) to connect to the configured router. If there is a connection problem, this is indicated
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by a red warning box in the Router drop-down list (2). To issue the take command to the router and Engine, click
the Take button (3).

When using DualEngine mode:

Video Switch

<+

Viz Engine Camera
Eng./Inst.1: 10.211.1.115 Camera 1, Port 6100
Eng.f/Inst2: 10.211.1.1115 Live 1, Port 6200
+

The first Engine is the Renderer, and the Engine camera is switched on this instance. The second Engine is the Video
instance, and the video is switched on that. In the picture above you can see, that Engine one is Titled as Camera
Nr. while Engine two is marked as Live Nr.. In Dual Engine mode, it only makes sense to configure two Engines.
Please note that in the Engine instance settings, the field Port has been added!

Engine

Camera 1

| CmdPort 6800

By default the port for instance oneis: 6100 and the port for instance two is: 6800 . But this settings can differ
from installation to installation. Please check the Engine configuration for the correct port settings.

7.3.2 GPI10 Device Switching

In addition to the standard configuration, you can add a GPI 10 device for switching (4). You can select this device if
it was detected during startup. This detection is done automatically.
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Router Control

Router wizrt (blackmagic)
Preset Delay 000

Engine Delay 1.00

Presets Manual

Presets

% GPIO Record

8004 3

Video Switch
Input 1 Output 1
+

Viz Engine Camera
1002111183 , Camera 1
+

To configure the device, you have two options:

« Manual: Select the device, the port (not available for all devices), and the pin. In addition, you can select if
the switching should react on pressing or releasing the button.
« Automatic: Click Record (5) and then select the button on the GPI 10 device. The button is recorded and

connected to the actual preset.
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7.4 Backup Configuration

In the case of a backup operation, both Tracking Hubs send tracking data to the Viz Engine(s). To prevent
the continuity warning message appearing repeatedly on the Viz Engine console, set the following configuration
flag in the Viz Engine configuration file:

trackinghub_warning_level = 1

You must configure the Network settings on both Tracking Hubs (see Start Viz Virtual Studio). Go to Tools >
Settings to set up a backup Tracking Hub.

Settings
TrackingHukb License Interface Gnd Spaang Auto Log in
MNetwork Settings

VIZ IP: loopback pseudo-i ¥

Defines which network adapter TrackingHub uses as viz interface.
TRACKING IP: loopback pseudo-i #

Defines which network adapter TrackingHub uses as tracking interface.
PARAM. SERVICE PORT: 11000

Defines which port is used for receiving Parameter Data.

WEBSOCKET PORT: 9090

LensFileeditor: HTTP:/F127.0.0.1:509(

Copy to Clipboard Open Browser

Defines which port is used for websocket Communication {Lenshile Editor).

- TrackingHub needs to be restarted for changes to take effect.

Backup Role

Role Master

Backup TH

Backup IP: 10.211.1.26 + | Synchronize Status

CenterShift

Interpolation

Cancel

Click the drop down menu to open a selection of available Tracking Hubs. You must select the respective other for
both Tracking Hubs. For example:
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TH1 has IP: 10.211.1.153 TH2 has IP: 10.211.1.183

Backup TH: 10.211.1.183 Backup TH: 10.211.1.153

Click Synchronize to synchronize the configuration from one Tracking Hub to another.

Q Important:
« The senddelay value must be set manually on each Tracking Hub, to different values (for example,

8 and 12 ms). This value is not synchronized.

« When using serial interfaces, they might be different on these PCs. Always inspect the selected COM
ports after synchronization, and, if necessary, modify them.
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7.5 Replay Tool

+ Prerequisites
« Software
+ Video Hardware
« Preparations
+ Viz Engine Configuration
+ Service Host Configuration
« Channel Recorder Client
+ Tracking Hub Configuration
« Service Host Section
« Clips Section
Replay Tool

+ Replay Group
« Clip Section
+ Play Section
+ Feedback Section
» Replay Live Section
+ Record Group

The Replay Tool can be used to record time code stamped clips with the help of Service Host and a Channel
Recorder plug-in. Any time code which is readable by Viz Engine can be used. Most cameras already insert at least
one readable time code.

To use the tool, some prerequisites must be met and some configuration settings modified. In the following
sections, a step-by-step description of the preparations are given.

7.5.1 Prerequisites

Software
The Replay Tool was tested with the following software versions:

« VizEngine 4.3

« VizArtist4.3

+ Service Host 2.0

« Tracking Hub 1.5

+ Studio Manager 1.5

Please install the packages above in any order. If older versions are already installed, uninstall them first.
Video Hardware

« Matrox XMIO 3/5
« Matrox DSXLE 4
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7.5.2 Preparations

Viz Engine Configuration

After initial installation of Viz Engine, launch the Viz Engine configuration and activate Clip Channel 1 and Live Video
In1.

Unsaved Scene - Viz Artist
¥workspace - Default L import T Archive 22post @ OnAir |%f Confi
P g

Configuration

Channel Video

e Channel 1 SDI
Bits Per Channe

Live Channel 2 Inactive

) Video Settings
Inactive

Contains Alp!
Inactive ontains Alpha

Channel 5 Inactive Delay DVE
Channel 6 Inactive
Inactive Audio Settings
Inactive
Channel 9 Inactive udio Channel 2 Channels
Channel Inactive el /| 4
Inactive 2

Inactive

Vbi Settings
Inactive

Enab
annel 14 Inactive
nnel 15 Inactive
hannel 16 Inactive
e Channel 17 Inactive Source Connector SDIINA/SDIINE

Channel 18 Inactive

Connector Settings

Inactive - elB D

Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive

Inactive

Unsaved Scene - Viz Artist
Yworkspace - Default %% L import T Archive 32 @ On Air | 3* Config

Configuration

Channel Video System
Inactive
Inactive Texturemanager S
Inactive / Video Delay DVE
Inactive Video Del exture
Inactive
—— Inactive

Inactive

Clip Channel 9 Inactive lay Texture

Make sure that in the Matrox section Fast Texture Mode is activated. This setting is mandatory for Virtual Set
installations.
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General Video Out

Serial Number

Board Info

ed Input Host | “Aetive
CC Extraction Inactive

Print Clip Info

Inactive

Watchdog

Active

Genlock

After these first steps close Viz and open the config file. Please make sure, that in the section "MATROX_CONFIG"
Matrox.FastTextureMode is setto 1 and that Matrox.InputHost issetto 1 .

HHHHHAHARHHHHHHHHAHAAHHHHHHH

SECTION MATROX_CONFIG
HHHHHAHARHHHHHHHHAHAAHHHHHHH

##

## matrox devices common

##

Matrox.Devices = A536723

## Enable fast texture +input mode.

## ATTENTION: in this mode DVE will not work.
#* Matrox.FastTextureMode: Default=0
Matrox.FastTextureMode = 1

## Set this to true, if the physical inputs on this engine are to be used as shared
resources in additional engine instances.

#* Matrox.InputHost: Default=0
Matrox.InputHost = 1

After that, go to the Clip in channel: 1 section.

##
## Clip 1in channel: 1
##

Make sure that the selected clip playerissetto ©: Matrox . The VML clip player does not work with time code!
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## Default clip player to be used for this channel. This is only relevant when Matrox
board is used and io_mode 1is configured to V4. 0=Matrox 1=VML

#* ClipInl.Player: Default=0 Min=0 Max=1

ClipInl.Player = 0

Service Host Configuration

If there is an older version of the Service Host installed, it must be uninstalled first. It is recommended to use the
default connection settings for the installation, as the ports are preconfigured in the Replay Tool.

Please refer to the Service Host Administrator Guide for further information.

Channel Recorder Client

Channel Recorder is a plug-in for Service Host. It enables recording of video inputs at the same time as Viz is using it
for rendering. A detailed documentation of all settings is given in the Service Host Administrator Guide. A brief
example which is needed for the Replay Tool is provided in the following Section.

Configuration Report Options

Viz Engine

Plug-in Register New Instance

Service Host Configure Instance

Unregister Instance

Open the Service Host Ul in a web browser. Click on Configuration > Plugin > Register New Instance. Select
ChannelRecorder and then click on Apply.
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REGISTER NEW PLUG-IN INSTANCE
Plug-in® :
Service Name* :

Display Mame* :

You are currently not logged in. |

=} Monitor @ on Report Options

Status:  Viz Engine/Plug-in status summary
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The next step is configuring the plug-in. In this example, Input connector A is used for recording. The clip folder is
located at D:/cr_clip. The plug-in stores all recorded clips in this folder. Select the video resolution and aspect ratio
needed for recording record.

NPUT SETTINGS

Connector® :

CONFIGURE PLUG-IN INSTANCES Instance : 'ViZ

PLUGIN CONFIG > PROCESS SETTINGS
Priority :
PLUGIN CONFIG > CAPTURE SETTINGS

Clip Root :

V210:

Colorimetry :

VBI:
Resolution :
SD Aspect Ratio :
Alias Node Source :
Restarting Delay :
Restarting :
Resolution Detection :
M264 Core Index :
PLUGIN CONFIG > TEST SETTINGS
Performance Test Mode NON

PLUGIN CONFIG > MANAGER SETTINGS

Scroll down to the Scheduler Settings and select VITC as Timecode Source. In the clip settings the codec and
container can be selected. For more information on what codec and container is usable for the selected resolution
in Viz Engine, please refer to Channel Recorder > References and Specifications > Supported Codecs in the
Service Host Administrator Guide. If recording does not start, check the log file of the Channel recorder and follow
the instructions there.
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D

CONFIGURE PLUG-IN INSTANCES Instance : ' VIZrtCR

PLUGIN CONFIG > LOG SETTINGS

Timecode Log Interval : 0

PLUGIN CONFIG > SCHEDULER SETTINGS

Writers : 2
Trigger Threshold : 20
Timecode Source :

Inclusive Out :

Discontinuous TC :
PLUGIN CONFIG > CLIP SETTINGS
File Extension :

Container :

Codec:

Bitrate :

IN:

OuT:

Duration :

StartTC :

Audio Channels :

Make sure that Viz Engine is running before starting the instance. Otherwise, the service is not able to record
properly and the recorded clip will be black.

Tracking Hub Configuration

Please refer to the section Post System and configure the setup for recording. To receive time codes from the
Engines, add a Timecode service and connect it to the Engine. Tracking Hub requests all time code sources from the
Engine and adds them as sources in the post settings. The Engine must be On Air when the service is activated,
otherwise the commands to receive the time code services fail.
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Timecode

2 192.168.44.100: 2001

As post time code select Clip1/RP188VITC as live time code select Video1/RP166VITC. The live time code should be
taken immediately.
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Select the parameters which should be recorded.

P Rawdata Values

¥ Post Settings
Name Record ReplayDelay Offset
ts2_tilt 0 2

ts2_pan 0 2
ts2_roll

ts2_posx
ts2_posy
ts2_posz

ts2_zoom

SO0 00

ts2_focus 0

5
i

0
All Record Replay Delay Offset

@ &8 o o

use interpolated data

ts2_lensext

8

The press Record in the Post Tab.

[~} Current Session: test5 Post Timecode: Live Timecode: 00:39:51:28 Info: <1 1000

00:34:00 00:34:30 00:35:00 00:35:30 00:36:00 00:36:30 00:37:00

After the recording session has started, open the Replay Tool. The tool is located under Tools > Replay Tool.
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The connect window opens. The first step is to connect to the Service Host instance. Select the IP address of the
Service Host and enter the configured port (default 9000) . After pressing Connect, a connection is established
and all plug-ins installed on the Service Host are analyzed.

If the Connect button is not enabled, Studio Manager was not able to find a correct installed Engine on this IP
address. Please check if use trackinghub is activated in the Engine configuration and that the correct IP address is
provided.

Service Host Section

Select the Channel Recorder plug-in to be used for recording from the ChannelRecorder drop down. The connection
also reads the Engine instance out of the configuration. It is normal that the Viz Engine Instance reports not
connected after this step. The connection is established after the final connect. It is important that an Engine
instance was found in the Service Host configuration. It is also important that Viz Engine was started and the plug-in
instance has been started after Viz Engine.

+ IP: Shows the Service Hosts IP address.
« ChannelRecorder: Shows all channel recorder plug-ins installed on the Service Host.
« Engine Instance: Shows all Viz Engine instances running on the Service Host. It also checks whether Viz
Engineisrunning.
Replay Tool

Service Host

IP: 10.211.1.201 z Status: Read Config

ChannelRecorder: : Status: not connected SH-Config

Engine Instance: 2 Status:

Clips
Network Path: D:\cr_clip Select Folder Status:

Video Target: BACKGROUND Clip Channel: 1 s+ Listen Port: Disconnect
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Replay Tool

Service Host

IP: 10.211.1.201 H Status: ServiceHost on:10.211.1.201:9000 OK Read Config

ChannelRecorder:  VizrtCR : Status: running SH-Config

Engine Instance: 1yes2021-07-28 2 Status: running

Clips
Network Path: D:\cr_clip Select Folder Status: Connect

Video Target: BACKGROUND Clip Channel: 1 4 Listen Port: Disconnect

Clips Section

The next step is to connect a clip folder. If the Replay Tool runs on the same machine as the Engine, you can simply
select the clip folder which was configured during Service Host and Channel Recorder installation. If the control
runs on another Engine, it is necessary to map the clip folder from the Engine to the local machine, the Replay Tool
isrunning.

To map a network drive, open Windows Explorer and right click on the This PC entry. Then select Map Network drive
and browse to the folder you shared on the Engine. Please refer to the Windows manual on exact instructions for
Mapping Network drives.

To find the correct mapped or local folder, click on Select Folder. A dialog opens where you can browse your
computer. If the folder is still valid from the last session, you can now click Connect. If everything goes well, the
configuration dialog is hidden and the Replay Tool opens the Replay tab.

The Video Target defines, if the clip and live video is played either in Foreground or Background. In case of a Virtual
Studio with chroma keyer, select FOREGROUND. In case of Augmented Reality, use BACKGROUND.

The Listen Port defines the feedback port the Replay Tool is registering its information channels. Usually, there is no
need to change this value, the only exception is, when another application uses the same ports.

Press Connect to continue.

Replay Tool
It consists of two tabs. The Replay Tab and the Record Tab.
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Replay Tool

Replay

Name Size Status Duration Codec Format Timecode
D:\cr_clip\12334_xdcamHD.mxf 139.4MB Not In Range 33.520 MPEG Video 1440x1080  21:21:12:24
D:\cr_clip\aaaaaa_xdcamHD.mxf 115.7MB Not In Range 27.640 MPEG Video 1440x1080  09: 5:13
Di\cr_clip\aa_xdcamHD.mxf 62.3MB Not In Range 15.880 MPEG Video 1440x1080  22:36:59:10
D:\cr_dlip\adriano2_xdcamHD.mxf 189.6MB Not In Range 50.600 MPEG Video 1440x1080 17:20:21:21
Di\cr_dlip\afi2new_xdcamHD.mxf 111.4MB Not In Range 33.840 MPEG Video 1440x1080  21:17:20:21
D:\cr_clip\bbbbbbbbbbbbb_xdcamHD.mxf 55.6MB Not In Range 12.760 MPEG Video 1440x1080  09:57:17:23
Di\cr_dip\ccccccccc_xdcamHD.mxf 188.2MB Not In Range 43.680 MPEG Video 1440x1080 17:08:31:09
D:\cr_dip\deluxerecord_xdcamHD.mxf 406.4MB Not In Range 118.400 MPEG Video 1440x1080  21:16:33:19
D:\cr_clip\newrecord_xdcamHD.mxf 379MB Not In Range 88.200 MPEG Video 1440x1080  09:48:12:00
Di\cr_dlip\record_xdcamHD.mxf 119.4MB Not In Range 38.880 MPEG Video 1440x1080  22:57:22:01

Record

Filename :

Length : Filename: record

Reset

Replay Mode Live Mode

Feedback Share Enagine ServiceHost

Replay Group

Clip Section

In the clip section the tool observes the clip folder and continuously analyses changes. The analyzer is able to read
timecode, format, length, duration and format info from the clips. In the case of multiple time codes in the clip, the
first one is used. This time code information is used to display if tracking data for the clip is actually in memory.

Select a clip to continue.

Play Section

The Play section consists of five buttons to control the clip player of Viz Engine. The commands are sent directly by
the Replay Tool. The IP and Command port of the Engine is read from the Service Host configuration.

. Take: Loads the selected clip from the clip section into Viz Engine. As soon as the clip has been loaded,
its name is visible in the Feedback Section.

. D Play: Starts the clip playback from beginning.

. m Pause: Stops replay at the current location. If you want to continue playing, press Continue instead
of Play.

D Stop: Stops the clip and makes it disappear from screen.
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. m Continue: Resumes playback of the clip from the position pause was pressed.

Feedback Section

Filename : newrecordxdcamHD.mxf
Length :

TC=09:48:28:09 Play

- 1 Reset

Replay Mode Live Mode

Feedback Share Enagine ServiceHost

The Feedback Section reflects the clip channels feedback given from the Engine. During connect, the Replay Tool
registers several feedback channels. One of them is the clip loaded feedback, which is triggered when a clip is ready
for replay in the Engine. Therefore, Clip Name reflects the actual clip loaded in the Engine. If you try to load a clip
with the Take button and the name does not appear in the Clip Name field, something went wrong or the clip is not
playable. Please refer to the Viz Engine console for error messages.

The second feedback channel is the Clip Position channel. It is displayed in a progress bar and the position reflects
the actual position which is played out in the Engine at this moment.

The third registered feedback channel is the actual timecode, which is played out by Viz Engine. The actual
timecode is shown on the right side from the progress bar. This text field also shows the playback status of the clip.

On the bottom of the position progress bar the playback speed can be adjusted. By default the slideris set to 1
which is the default playback speed. You can drag the slider and adjust the speed from -10 up to 10. The reset
button on the right side defines what happens if the user releases the slider. When Reset is selected, the speed
returns to 1. If reset is not checked, the selected speed is kept.

Replay Live Section

Replay Mode Live Mode

Feedback Share Engine SeniceHost

The Replay button sets the selected clip channel as FOREGROUND or BACKGROUND depending on which source
was selected in the connect dialog.

The Live button does the same with the live input.

Record Group

The Record tab is used to start or stop the recording of a new clip. If not recording, a clipname can be entered in the
filename field. The filename is then extended by the channel recorder plug-ins and used for the new clip. Pressing
on the REC button starts recording.

This is indicated by red blinking of the record button. Pressing REC again stops recording.
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Record

Filename: record

Record

Filename:
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7.6 Post Data Inspector

The post data inspector is a tool which can load recorded data, either from parameters or camera services, and
display this data in a window.

O 2 0
O O O
emp
O Dia
Qo
Da 0 D 0
Post Da 0 »

After the window opens, a recorded file can be opened by selecting File > Load. A File dialog box opens and a post
record session can be selected. If the recording is over several hours, loading can take quite some time. A progress

bar in the status line shows the position of reading. After the file has been loaded, the Menus and Camera Channels
are filled with the available parameters.

14730254 Show Points | Frequency 50 Export to PDF
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PostDataWindow

File Channels |Camera Channels

Cameral
| Camenl > ol Chart

rackingHub

It is possible to multiple select parameters in the menus; however, the units of the parameters can be different (for
example, it is not possible to compare distances (cm) with Euler angles).
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PostDataWindow

File | Channels | Camera Channels

s1chipx
Stk Channel Chart

tslchipy TrackingHub

ts1csx

ts1csy
ts1focus
ts1fovx
ts1fovy
ts1k1
ts1k2
ts1pan
ts1posx
ts1posy
tslposz

ts1roll

ts1tilt :40: 05:33:20:00

ts1zoom

Show Points | Frequency 50+ Exportto PDF

This tool can also be used to make long term recordings of the incoming tracking data. If there is no timecode
present or no timecode reader card built into the machine, the Tracking Hub provides SimPost and SimLive
timecode.

D [~ F?,; Current Session: record Post Timecode: 06:28:28:20 Info: <0 14294224937 000 > Auto Load [T]

00:04:30 00:05:00 00:05:30 00:06:00 00:06:30 00:07:00 00:07:30 00:08:00 00:08:30 00:09:00 00:09:30 00:10:00 00:10:30
| | 1 1 | 1 1 | | 1 1 1 [ | | 1 1 1 | | 1 1 | | 1 | | | 1 1 [ | |

This simulated timecode start at startup time with a value of Zero. So if you need to know the time, the error
happened, not the time of the Tracking Hub startup time. Select the tracking system you want to observe and
activate the record settings for the incoming parameters.
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TwicePackets Corr.

©10.211.1.201 :3000

Camera No. 1
» Rawdata Values
Timecode
¥ Post Settings

Name Record Replay Delay
ts1_tilt

ts1_pan

Parameter

all ts1_roll
72 10.211.1.201 :11000 ts1_posx
ts1_posy

tsl_posz 3

ts1_zoom v

ts1_focus v]

ts1_lensext ] 0

All Record Replay Delay

use interpolated data

The record time is limited to 24:00 hours, but the recommended recording time should not exceed 12 hours.
Otherwise, the PostDataWindow slows down.

PostDataWindow

File Channels Camera Channels
Channel Chart
TrackingHub
1 — ts1_pan

20 4

0
-20
-40

LI BN B I B B I B B B B BN B B B BN NN BN N B B NN BN B B B N B SO R B BN N B B N NN B B BN B NN B B B B NN B B B B |

14:49:20:00 14:49:40:00 14:50:00:00 14:50:20:00 14:50:40:00 14:51:00:00 14:51:20:00 14:51:40:00 14:52:00:00 14:52:20:00 14:52:40:(

141604566 | Sho

vints | Frequency 50+ Export to PDF
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7.6.1 Controlling the Data-plot

Action

Pan

Zoom

Zoom in

Zoom out

Zoom by rectangle

Reset

Reset axes
Copy bitmap

Tracker

Shortcut

Right mouse button,
ALT + Left mouse button,
UP/DOWN/LEFT/RIGHT ARROW keys, CTRL + ARROW keys for fine pan

Mouse wheel,
CTRL + Mouse wheel for fine zoom

Mouse extra button 1,
+ (Plus), PAGE UP, CTRL + + (Plus)/PAGE UP for fine zoom in

Mouse extra button 2,
- (Minus), PAGE DOWN, CTRL + - (Minus)/PAGE DOWN for fine zoom out

CTRL + Right mouse button,
Middle mouse button,
CTRL + ALT + Left mouse button

CTRL + Right mouse button double-click,
Middle mouse button double-click,
CTRL + ALT + Left mouse button double-click

A, HOME
CTRL+C

Left mouse button,

SHIFT + Left mouse button for points only tracker,

CTRL + Left mouse button for free tracker (show mouse coordinates
basically),

1.7
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7.7 NDI Service

7.7.1 Features

Tracking Hub can now receive standard tracking data via UDP or serial connection and embed itinto an NDI
Stream.

MNDI Tracking Inserter

MNDI

The NDI Service is free running and tries to synchronize the incoming packages from the camera to the incoming
video frames from the NDI stream. It is quite important, that the NDI camera is connected to a separate network
without any router between the Tracking Hub and the PTZ Camera. It is also mandatory that the Tracking Hub is the
only connected instance to the camera.

7.7.2 VizEngine Configuration

In Viz Engine, set tracking data input to SMURF/NDI. Open the configuration file and set the use_trackinghub flag
to 3.

## 0 = use vizio,

1 = use trackinghub, 3 = use SMURF/NDI
use_trackinghub = 3

7.7.3 Camera Configuration

There are also some important settings which need to be done in the Camera Setup. As an example, we configured
the Panasonic AW100 PTZ camera.
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AW-UE100 Power ON

Setup Menu Setting status

Model no.

Basic AW-UE100KEJ

System Firmware Version
Date&Time

Live page V01.33
ImagefAudio System Frequency

Video over IP
Audio

Emioe it System Format
Lens

UHD Crop

Preset position Streaming mode

1080/50p

Linkage High bandwidth NDI

Tracking Data Output
P2 Cast

At the time of writing, this is the only camera tested and certified with NDI tracking data.
The minimum recommended firmware version is V01.33.

AW-UE100 Power ON v

Setup Menu Video over IP Setting status

Setling status Streaming mode

Basic High bandwidth NDI

System Streaming mode
Date&Time Initial display setting
Live page JPEG(1)

Initial display setting

Image/Audio

JPEG JPEG(1) Transmission Image capture size Refresh interval Image quality

o SEEG) off 280720 25fps Fine
Audio

Image adjust

Lens High bandwidth NDI
UHD Crop

Preset position

High bandwidth NDI

Linkage

The streaming mode must be set to High Bandwidth. It is recommended to switch of JPEG streaming to the web
GUL
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AW-UE100 Power ON v

Setup Menu Audio Setting status

Setting status us Audio Input Type Volume Level

Basic Audio Off Mic 0dB

System Audio
Date&Time Audio over IP
Live page On 128kbps

Audio over IP Audio transmission Audio bit rate

Image/Audio

Video over IP

Image adjust

Lens
UHD Crop
Preset position

Linkage

Tracking Data Output
P2 Cast

Audio is not supported in Tracking Hub. The reason is that NDI sender like the Panasonic AW100 attempts to
synchronize video and audio by repeating or skip frames when audio gets unsynchronized. This leads to delay
changes in the tracking data. When a frame is missed, the virtual objects lag behind the real video, and when a field
is repeated the virtual objects are in front of the video. It is best to deactivate audio in the camera settings.

AW-UE100 Power ON v

Setup Menu Tracking Data Output IP out

Setting status Setting status Output client select Client 1 Client 2 Client 3 Client 4

Basic Tracking Data Output
racking Data Outpu Client 1

System Connection type
Date&Time t
Live page IP address(IPv4) 10211.1.217

Image/Audio

Video over IP
Audio

2
Image adjust Client 2

Lens
UHD Crop

IP add (IPv4.
Preset position address{IFv4) 10.211.1.182

Linkage
P2 Cast Client 3

User mng

User auth IP address(IPv4) 10.211.1.115
Host auth

Network

Network

Advanced Client 4
Maintenance

System log IP address(IPv4) 192.168.0.114
Product info.

Default reset Port (1-65535)
Backup

There is also need to activate tracking data output of the camera. Activate one client and enter the IP address of the
Tracking Hub. The camera then sends the UDP packets to the tracking driver of the Tracking Hub.
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7.7.4 Studio Manager Configuration

Status history

Protocol

Name freed

Connection Udp
Port 7002

ReceiveTime Corr.
TwicePackets Corr.
Request Trackingdata
Smooth Timing

bnt status of service

P Tick Count Settings

» Post Settings

Add a new Tracking Driver and select freed as protocol. Enter the port number, which was selected in the setup
section of the cameras user interface. In this example, itis 7002 . Then right click on the Tracking Driver and select
connect. The tracker changes to green if all values were set correctly.

Copyright © 2025 Vizrt Page 161



Tracking Hub Administrator Guide - 1.7

21 Waming Missing Packages! Received:44

Running

06522 Waming Missing Packages! Received:53
q .

B_130308 502 Wamina Missing Packanes! Received 48
Narning: Missing Packages! Received:53 Timeouts:10

13:03:03.481 Waming Missing Packages! Received:50

Waming Missing Packages! Received:52

Waming Missing Packages! Received:49

Waming Missing Packages! Received:56

Waming Missing Packages! Received:48

22 Waming Missing Packages! Received:48

Waming Missing Packages! Received:50

Waming Missing Packages! Received:51

Running

Waming Missing Packages! Received:52

Waming Missing Packages! Received:49

Waming Missing Packages! Received:53

Waming Missing Packages! Received:58

Waming Missing Packages! Received:41

In case the tracker color goes from green to orange and the incoming tracking data is irregular or erratic, the
camera needs a reboot. Power off the camera and turn it on again. If the camera data is not coming in correctly
after this procedure, check the frame rate and video settings of the Tracking Hub and the camera. The next step is
to set up therig and lens file (please refer to the Configure Topology section). When the topology is set, a NDI
service can be added.

Tracking Systems Services
NDI Add camera service
rig2 Add NDI service
¥ 127.0.0.1 : Add object service
Lensfile Camera No. Add mocap service
Add timecode service

i ﬁ1 Parameter
Add tracking flow service

all
ﬁ' 25102111182 : 1100/ Add tracking flow raw service

Add TC camera service

Add multi object service

CEIVE Lo plessed
Framesync

Timing
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Click on the + Button in the service section of the Studio Manager and Add NDI service. The service properties a
dropdown shows all available NDI streams. Select the stream of the NDI camera, then add a rig and select the
camera number. When using more than one camera, every service should use a different camera number. When in
Viz the video should be switched from one camera to the other, the correct camera number must be sent to Viz
Engine.

Like all other Services the NDI Service can be switched On and Off. The other options of the Service are:

Tracking Systems Services

NDI
rig2

AW-UE100 (High_t
% 127.00.1 : 3000 NDI Souce

Camera No. 1

Rig Camera
Parameter rig2
all -+
7210211.1.182 :11000 Active

Camera

(]
Receive Compressed
Framesync

Timing

+ Receive Compressed: Tracking Hub does not try to decode the video frames. It only extracts the Video
metadata and adds the tracking information into it. When deactivated, Tracking Hub needs much more CPU
resources. This option is on by default.

7.7.5 Viz Arc Camera Switching

The following command sequence from VIZ Arc shows the correct commands to switch between camera 1/ LIVEL
and camera 2 / LIVE2. First, create two command buttons in Viz Arc and add the following commands to them:

RENDERER SET_CAMERA 1;
MAIN_SCENE*BACKGROUND*IMAGE*IMAGE SET "BUILT_IN*IMAGE*LIVE1l";

RENDERER SET_CAMERA 2;
MAIN_SCENE*BACKGROUND*IMAGE*IMAGE SET "BUILT_IN*IMAGE*LIVE2";
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—
2

Camera 2
Lo 2] $o0 [ none

RENDERER SET_CAMERA 2;
MAIN_SCENE*BACKGROUND*IMAGE*IMAGE SET "BUILT_IN*IMAGE*LIVEZ2";

IS Execute
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7.8 Embedded NDI Tracking Data

7.8.1 Introduction

When combining UDP and NDI data, the result depends on how the incoming NDI stream and UDP packages can be
combined. The use of audio especially causes frame repeats and frame losses. In this case, a delay change can
happen. The only way to overcome this problem is to embed tracking data into the video frames metadata.
Tracking Hub is then able to recombine the video frame and data package.

Parameter

freed, all

2102111133 @ 1100

The example configuration above shows a typical NDI setup. The following section goes step by step how this can
be set up.
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7.8.2 Setting up the Studio

£ Studio Manager - twondi File View Tools Debug Info

MBS C e 8§ 50Hz 4 NDI ¢ NoDelay $ Post [} [

30 Preview

Obijects

For NDI, the sync source of Tracking Hub can be set to Free Run. A new sync mode was introduced which is called
NDI and which has the same functionality as Free Run. It is always shown with the green indicator. Every tracker and
NDI service are organized into threads which synchronize to the incoming NDI stream. If there is a Plura card
installed and Tracking Hub is set to AV Card, the NDI trackers and services are synchronized to the incoming NDI
stream.

7.8.3 Setting up the Tracker

° Caution: Viz Tracking Hub 1.7.0 should not have more than one active NDI tracker due to increased
performance load on the system. Adding multiple NDI trackers can lead to insufficient GPU resources and
an unstable tracking result. GPU recommendation for NDI embedded tracking are NVIDIA RTX 4000 cards
or newer.

Tracking Systems

Parameter

all

£210.211.1.132 1100

After adding a new tracking driver to the "Tracking Systems" panel a click on the tracker opens the property view.
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Properties  Status history

Protocol
Mame freed
Connection  NDI

NDI Source |
AW-UET100 {(High_Bandwidth)
DELL-CSE (Remote Connection 1)
DESKTOP-UKBC40OM (VizEngine-0)
LAB-GFX (VizEngine-0)
PTZ3UHD-560575 [Channel 1)
SIRSWAFFI (Femote Connection 1)
SIRSWAFFI (VizEngine-0)
W11-2840 (Output)
W11-Z840 (Outputl)
£8-0PUS (VizEngine-0)
Z8-0PUS (vizTH_PTZIUHD-560575 (Channel 1))
£420-PS-AKD (VizEngine-0)

When NDI is selected in Connection, a combo box appears where the NDI source can be selected.

Copyright © 2025 Vizrt Page 167



Tracking Hub Administrator Guide - 1.7

Protocol
Mame freed
Connection NDI

MDI Source  PTZ3UHD-560575 (Channel 1)
ReceiwveTime Corr.
TwicePackets Corr.
Request Trackingdata
Smooth Timing

TO Multiplier

NDI
Receive Compressed

Use Framesync

# Tick Count Settings Error Percentage

# Post Settings

There are two NDI options available:

+ Receive Compressed: The incoming NDI stream is not decoded by Tracking Hub. Only the metadata is read
and analyzed, minimizing GPU and CPU usage. This option enabled by default.

+ Use Framesync: The NDI Library tries to harmonize the timing of incoming and outgoing frames when
activated. This is not needed for the NDI tracker and Tracking Hub to send out a new frame, when one frame
is coming in without waiting. It is not needed for the PTZ3 camera model but could be needed for future
camera models. This option is not recommended. By default it is switched off.
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Connect to

Connect

Disconmect

Analyze timing

Analyze rawdata

Connect/Disconnect Test

Make Template

After connecting the tracking system the driver should become green and the status is running. Green means that
Tracking Hub was able to find the tracking data in the metadata of the video and was able to decode it.
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If no data is present in the NDI stream, Tracking Hub shows Error, No incoming Data!.

7.8.4 Setup Rig Topology

For setting up a rig topology in general, see Configure Topology. Make sure that the rig has the Use LeastSquare
option activated when using NDI with embedded tracking data.

Overall Delay (Fields)

Interpolation

Use LeastSquare

7.8.5 Setup NDI Service

After connecting the parameters to the Rig structure the setup looks like this:
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camera Parameter

all

£210.211.1.133  : 1100

After adding a NDI service and clicking on it the following properties panel appears:
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NDI Souce d-560575 (channel 1) 4

Rig Camera
rig1
+

Active

NDI

Receive Compressed

Use Framesync
NDI Direct

Timing

NDI Queue Size

Add a rig and camera number to the service. Please see: Configure Topology

0 IMPORTANT! The chosen NDI source in the NDI service has to match the source in the tracking system. If a
different NDI source is connected, the tracking system automatically disconnects.

As soon as the rig is connected, the NDI source of the tracker and the service are connected. This is also true for the
NDI options. Please see above in Setting up the Tracker for the meaning of the options.

The NDI Queue size can be used to change the delay of the NDI signal. By default the sizeissetto 1 . This does not

have any influence on the tracking delay. It delays the overall delay including the tracking data. The delay of the
tracking data must be set in rigs overall delay and in the parameter delay settings.

A\ Note: The cyc data is sent to Viz Engine only, when at least one camera service exists. In case of NDI, at
least one camera service must exist for every Viz Engine.
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7.9 Configure Topology

This section details Topology configuration, which includes Tracking Systems, Rigs and Services.

Services

=1 Parameter

3 127.0.0.1:11000

Camera

At any time, view the properties of each configuration in the Configuration Panel.
The Topology configuration should be done in this order:

« Configure a Tracking System.
+ Configure a Rig.
+ Configure a Service.

7.9.1 Configure a Tracking System

To Add and Configure a Tracking System

1. click (1.

2. Type a Name for the configuration.
3. Select which protocol to use to receive data from the tracking system:

A\ Note: If changing the protocol of an already configured tracking system, the default configuration
parameters for the new protocol are read by the system.

4. Select a connection type. Depending on the tracking system select the connection type:
« Serial: If serial is selected, also select a Comport (in the Comport box, all available comports are
shown). If the default baud rate is not used, enter the correct one in the baudrate field. Also set the
parity, stop bits and data bits according to the values provided by the manufacturer.

Copyright © 2025 Vizrt Page 173



Tracking Hub Administrator Guide - 1.7

ts]
Properties Status history
Protocol

MName freed

Connection Senal

Comport com1

Baudrate 38400
Parity Odd parity
Stop Bits 1 stop bit
Data Bits 8

Host

Port
NDI Source

KMLFile

ReceiveTime Corr.
TwicePackets Corr.
Request Trackingdata

Smooth Timing

Serial TO Multiplier

The Serial Timeout Multiplier should only changed in values between 1.1 and 2.0 and needsto
be adjusted only when receive problems occur.

« TCP/IP: Typein the Host IP to use (it is possible to enter the port number as well).

« UDP: Typein a Port number to use.

+ NDI: please see: Embedded NDI Tracking Data.

5. Options available for all tracking systems:

+ ReceiveTime Corr: Ignores the receive time of the package and sets it to the last sync time. This

makes the interpolation smother, assuming that the tracking data sample rate is stable. Sometimes
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the tracking data transport can be unstable, for example, when serial data is converted to fiber and
back to serial. In this case, the tracking packages are coming irregularly.

« TwicePackets Corr: Shifts double packets to the correct receive time. As a special case of the
ReceiveTime Corr., it can also happen that two tracking packets arrive at the same time. This is often
the case when old USB converters are used.

» Request Trackingdata: Forces Tracking Hub to send the trigger to the tracking system. There are
still some old tracking systems in the field which demand a trigger to send the data to Tracking Hub.
Such systems are Thoma or old Vinten heads.

» Smooth Timing: Forces Tracking Hub to distribute the income time of all received packages evenly.
Use when Receive Time Corr. and TwicePackets Corr. do not have the desired effect.

+ Serial TO Multiplier: Determines the timeout when Tracking Hub reports missing tracking data is
defined by the frequency of the studio sync (for example, for PAL the timeout is 20 milliseconds).
When the packets are coming irregularly, Tracking Hub would continuously show an orange status.
This timeout multiplier can improve the result by increasing this timeout interval.

+ Tick Count Settings: Most encoder based systems do not send angles or position in centimeter to
Tracking Hub. They send an encoder based tick count, which must then be converted to angles and
positions. Usually, the divisor of the tick count is defined by the protocol. This default values are
predefined in Tracking Hub. In rare cases it can happen that the tick count differs from the default
values. When the tracker is disconnected this default values can be adjusted.

32.76800
640,00
640,00
640,00

1,00

1,00
1,00

» Rawdata Values: The Rawdata Values show the actual incoming ticks per axis. It is also possible to
add an offset to the tick count. This can be useful during lens calibration of when setting up a crane.
This panel is only visible when the tracker is connected.
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data Values
Value
< 1_tilt 0.00

ts1_pan 1.245.186,00
t51_rall

ts1 _posx

-
—
—
=
-
—
-
—
—

t=1_lensext

+ Post Settings: Please see: Post System.

Offset

0,00

0,00
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« Error Percentage: Sometimes it can happen, especially when using old tracking systems, that an
encoder get damaged. This usually results in one frame short random values sent to the Tracking
Hub. The error percentage is the limit when Tracking Hub filters out unplausible values. The filter is
activated when the actual value differs more than the error percentage from the last value.

0 Caution: This is an emergency solution. If such errors occur, the tracking system must be repaired as soon

as possible.

6. Right-click on the Tracking Systems box and select Connect (connect to the tracking system).

Tracking Systems

tsi

Connect to
Connect
Disconnect
Analyze timing
Analyze rawdata
Delete

Make Template

r.0.0.1 + 3000
Camera Mo. 1

Parameter

27.00.1 : 11000

The Tracking Hub now connects to the selected Tracking System. Observe the colors on the bottom of the

symbol:

« Green: Connection is done and data receiving in time.

+ Orange: If the color becomes orange, after a few seconds, connection is done and data receiving, but

notin time.

+ Red: If the color becomes red, possible connection failure or data is not received.

7. Go to Configure a Rig.
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7.9.2 Configure a Rig

1. click (1.

2. Select from the list:

Add Camera
Add CameraFD
Add Camera®fY

Lames Add Camera¥XZ

Add Extended Lens Parameters

Add LensFile

Add GimbalCamera

Add Pivot Rotation

Add Location Pivot Rotation

Add Arm

Add Translation

Add CraneArm

Add CraneHead

Add MoCap

Add Object

Add parent rig
Add child nig

Collapse/Expand Rig

« Add simple camera:
3. Right-click the Tracking System and select Connect to > Rig (Lattice).
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Topology

Tracking Systems

tsl

(amera
Connect to Rig ‘ng1’

Connect

Disconnect

Analyze timing

Analyze rawdata

Make Template

4. Setor change tracking parameters as required. When finished Click OK.

Tracking parameter routing

"ts1” "1

Tracking parameter Connected Mame Inverted
10.211.1.180 caml_rotx 10, rot

10.211.1.180_cam]_roty 10, raty
10.211.1.180 caml_rotz
10.211.1.180 cam]l_pos

rotz

posx

10.211.1.180 cam]l_pos
10.211.1.180 cam]_pos:
10.211.1.180 caml_focu

posy
posz
focus

10.211.1.180 caml_zooi Zoom

SoQooQn

iris

fls

5. Go to Configure a Service.
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7.9.3 Configure a Service

1. Click

Properties [ Status history
Add camera service

Add object service

£ 127.0.0.1: 11000

Connection Tcp

2. Select a Service:
+ Add camera service
« Add object service
3. Click on the service icon in the Services panel.
4. Configure the service in the Properties panel. When the service is added, one rig and one camera field are
available. Pressing the + button add a rig/camera combination. It is possible to send any number of rigs to
one Engine.
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Camera

Engine

P 10.211.1.201

Tracking Port

Command Port
Rig Camera
rig4
+

Active

Rig: Type the name of the rig whose data should send to an Engine.

IP: IP address of the Viz Engine, which is to receive the tracking data.

Port: Port number for this connection (same port as configured in the Viz Engine configuration).
Cam.Number: Same as Viz Engine is expecting.

Mode: Not in use (default= 0 ).

f. Active: When checked the service is active, unchecked no data is sent to the Viz Engine.
5. Click Start in the Configure the Studio.
6. Click Save in the Configure the Studio.

© Q0T

7.9.4 SetaDelay

To match tracking data with the Engine rendering, set a delay (in fields). The delay can be set in fractions of fields
and individual for every parameter.

Tracking parameter routing

"ts1” "I

Tracking parameter Connected Mame Inverted
1002111180 caml_rotx 10, rotx

1002111180 caml roh v

A delay can be set for each parameter individually or overall for the whole camera rig node. The parameter delay is
added to the the overall delay.
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Overall Delay (Fields)

Interpolation

Use LeastSquare

7.9.5 Setan Offset

An offset (cm) can be added to a tracking parameter value, when passed to a rig, to correct positional rotation of a
camera and, or an object

Tracking parameter routing

"tsl” "1

Tracking parameter Connected Mame Inverted Offset Delay
10.211.1.180 caml_rotx 10. rotx 8.7 0

10.211.1.180 caml rot w

Values are set, if the field has lost its focus.

7.9.6 Set Center Shifts

In case a drift of graphics can be seen while zooming the camera, the center shifts might need adjustment (image
above shows example values).

CenterX

A guide on how to properly adjust center shifts can be found in chapter Tracking Hub Structural Design.

7.9.7 Analyze Time

Analyze Time is a visual representation of the tracking.
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Timing Analysis

Tracking  Engine

To Analyze Tracking System Time
1. Right-click on the Tracking System that is to be analyzed and select Analyze Timing.
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T|:| F:. ] | ) EI :rl'

Tracking Systems

a4

Connect to
Connect
Disconnect
Analyze timing
Analyze rawdata
Delete

Make Template

This adds a new element to the Services panel, called TrackingTiming.
2. Click on the TrackingTiming Service element. In the Properties panel, make sure that:
« TheIP of the local PCis inserted, and

« The service is set to Active.

To Analyze a Service Time

1. Right-click on the Service System that is to be analyzed and select Analyze Timing.
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© 127.0C Analyze timing

Camera Mo i

Parameter

2 127.00.1 : 11000
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Lommand Pg
Camera Mo.

Actrve

P Post Seth

This adds a new element to the Services panel, called TrackingTiming.
2. Click on the TrackingTiming Service element. In the Properties panel, make sure that:

« TheIP of the local PC is inserted, and
« The service is set to Active.

To View Timing Information

1. Inthe Configuration Panel, click the View Timing Analysis button E In a Timing panel with a correct data

stream:

+ Purple line: Shows the time when the Tracking Hub has inserted a data package from the tracking system

into the data pool.

+ Green line: Shows the time when the communication part of the Tracking Hub starts to read from the data

pool.

+ Red Dot: Indicates data sent to a Viz Engine has stopped.

Upper Section

In the upper section, the first line is the timing of live tracking data.
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Timing Anahysis

king = Engine

These timestamps are shown:

« Sync:
» Start RX: Start time, when data is received from the tracking system.
« End RX: End time, when data stops from the tracking system.
« Start Ins: Start time, when Tracking Hub inserts received data into the parameter pool.
+ End Ins: End time, when Tracking Hub has finalized inserting data.
« Orange Dot: Sync Timestamp
+ Blue: The time between Start RX and End RX

A\ Note: The time between Start RX and End RX can be very short and thus almost invisible if network
communication is in use.

« Purple Line: The time between Start Ins and End Ins

+ Line 2: Shows when the live tracking data is processed and sent to the Viz Engine.

« Start Calc: The start time. When tracking data is calculated and prepared for a Viz Engine, this time is
defined from send delay. After this delay has passed the Tracking Hub starts with this procedure for
calculation and sending data.

+ End Calc: The end time. When tracking data preparation is finished.

» End Send: Time when data has been send to the Viz Engine.

+ Green Line: Time between Start Calc and End Calc.

« Red Dot: End Send Timestamp

Lower Section

The lower part shows the last ten second history of the timing. Three timestamps are shown.
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Note: Only three timestamps are shown to make the recognition of the timing behavior easier.

+ End Ins: As time, when receiving is finished, shown in purple (1).
« Start Calc: When data processing starts, shown in green (2).
« End Send: When Tracking Hub work is finished for this field, shown in red (3).

To get the optimal timing, the Start Calc time must be later than the End Ins time, for every field. To achieve this,
the send delay has to be adjusted correctly. The white line shows the delay. This line should be the absolute border
between End Ins (purple line) and Start Calc (green line). To change the delay, use drag and drop to move the
white line. If the delay can not be adjusted correctly, this can be for several reasons, for example, tracking data is
received too late.

Note: This is not too bad, but keep in mind, that this result is in a tracking delay of one field.

This doesn't matter so much, because in normal production you need more the one field tracking delay.

7.9.8 LensRange Calibration
This section details how to calibrate the Lens Range.

1. First, collect the minimum and maximum Values of Zoom and Focus:
a. Inthe Tracking System properties panel, click the Calibration button:
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Properbes  Status history

Calibrate

b. Go to the broadcast camera and move Zoom and Focus to their upper and back to their lower limits,
at least two times. Observe that the system receives the full set of data:

Calibration of tracking system "ts1"

Zoom
10000 100000

%

Focus
64000 100000

64 %

To check if the calculation is correct, the corresponding Min/Max values, of the Lens encoder, are
shown in the Zoom and Focus fields.
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Status history

Lens Range

Calibrate

Re-using Lens Ranges from Older Version Lens Files

The lens range in Tracking Hub is from © to 1 .For setups used with software preceding the Tracking Hub, such as
Viz 10, the lens files may have used lens ranges specified slightly differently, such asfrom 0.01 to .99 .The

Tracking Hub is capable of adapting to such a lens range. To achieve this, the lenserange parameterin the
studio configuration file needs to be entered manually.

€ warning: Editing the configuration manually can lead to software malfunction, and should only be done
by qualified professionals.

7.9.9 Modify aRig

If a Tracking System parameter does not equal a Viz Engine parameter, a Viz Engine parameter can be modified to
adapt to the Tracking System parameter.

Copyright © 2025 Vizrt Page 188



Tracking Hub Administrator Guide - 1.7

To modify a Rig

1. Right-click on a Tracking System. Select Connect to a rig.
2. The Tracking parameter routing window opens.

Tracking parameter routing

sarameter

ts1_spare5
ts1_sparef

ts1_spare?

ts1_spared

Centerk

CenterY

« The Tracking System panel shows all the parameters that can be tracked.

« The Rig panel shows the Rig connections.

3. IfaTracking System parameter does not equal a Viz Engine parameter, a Viz Engine parameter can be
modified to adapt to the Tracking System parameter. Click on a Viz Engine parameter and drag to its new
position, as required. If a red cross shows, after a parameter has been modified, it means that the
connection is still valid, but the connection is now a cross-over connection and not a straight one.
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Tracking parameter routing

"tsl™ "3~

Tracking parameter

ts1_pan

ts1_zoom

ts1_spareb
ts1_spare? Toom
ts1_spare8 Focus

CenterX

FrontLensShift

HeightLensShift

RightLensShift

4. Inthe Offset column, define an offset to each parameter. The values are given in centimeters or degrees
(value with dot). The values are stored when the field loses focus.

5. Inthe Delay column, enter how many fields sending of the parameter should be delayed.

6. Click on a box under Connected to connect a parameter through the rig.

7. Click OK.

No Tracking Parameters

If the Tracking parameter panel empty, there are no tracking parameters delivered from the tracking system.
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Tracking parameter routing

"yg2™ "Iz~

Tracking parameter Co

I-_."|_'.||I

ts1_pan

1. Check what the icon of the tracking system shows (disconnected or connected, color, etc.).
2. Check all connectors until the required connections show in the Tracking Parameters panel.
3. Goto To Modify a Rig.
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7.10 Use of Templates

You can use templates for an easy and fast configuration of several studios. There are several pre-made templates
available in C:\ProgramData\vizrt\VizTH\. You can also create your own templates. However, you must copy them to
the Tracking Hub directory on a new installation.

7.10.1 Using Existing Templates

1. Goto Tools > Create System From a Template.

Fle View [Tools| Debug Info

Settings

Router Control

Make Template

Create System From a Template

CYC Editor

This opens a new window where you can select a predefined template.

Create system from a template

i) This will create a systern based on a pre-defined template

camreg
flair

mMOosys_crane
shotoku_VE_IIB_crane

spidercam
technodolly

2. After clicking Create, you get a complete system consisting of at least one Tracking System, one rig and one
service. Depending on the template, it can include several Tracking Systems and rigs.
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3. Configure the individual settings as applicable:
« Interface of the tracking system.
+ Set the correct COM or UDP port.
+ Insert the correct IP address for the Viz Engine.

7.10.2 Creating New Templates

If you want to reuse a complete system, you can create your own template for it.

1. Goto Tools > Make Template.

View |Tools | Debug Info
Settings
Router Comntrol

Make Template

Create System From a Template

CY'C Editor

This opens a new window where you can select the parts for your template:
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Make Template

Please select the elements required for the template

Tracking Systems Rigs Services

tsshotoku rigshot Parameter

Camera

Create Template

€ Important: Do not select Parameter in the Services column!

2. When you have selected you items, click Create Template and enter a name for the template. Then click
Save As. This saves a new template in the C:\ProgramData\vizrt\VizTH\ Templates directory, in a file
called XML_TH_Temp_your_name.xml.
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8 Troubleshooting

This section lists some common pitfalls and how to solve them, as well as providing guidance on optimizing your
Virtual Studio workflow.

+ General

+ Tracking

+ Lenses

+ Delay

« NDI

+ Chroma Keying

8.1 General

+ Depending on your tracking system, a zero point is required. This marks a special location in your studio
defining the start- or reference point. The design of your set (Viz Scene) and the calibration relays on this
location; therefore, clearly mark it.

+ Make sure you use correct units during your set design. This makes it much more easier to match your set
later on.

+ The Studio Manager is mainly used to configure and setup your virtual set. During production this
application is not needed and should be closed. Only Tracking Hub needs to be running.

8.1.1 Syncing

+ As a general rule: Every single component in your setup needs to be synced correctly. This includes any
router, camera, Viz Engine, keyer etc.

8.2 Tracking

8.2.1 Tracking Networks

+ Itisrecommended to use a dedicated network to transport your tracking data.
+ Make sure no firewalls, load balancers or similar can have any negative impact on the transport of your
tracking data.

8.3 Lenses

« Every Lensfile is unique. It is highly recommended to calibrate each lens on the mounted final camera rig.
Even if you have an existing lens file available, it might not be sufficient to use this one for another lens of the
same type.
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8.4 Delay

+ To get a precise match between real live video and the Viz Engine rendering, the tracking data has to be
delayed properly to react within the same field. This can be done for each parameter individually or, in most
cases, is handled with the Overall Delay on the camera rig node.

+ Adjusting the delay can be easily achieved by making quick changes in camera movement to see if the
tracked graphic starts before the video signal or if its stops after it. Best practice here is to start with a high
delay and decrease it slowly until both layers match perfectly while panning the camera left and right. Once
this fits, check the other parameters. In some cases, zoom and focus need a different delay which is added or
substracted from the overall delay by adjusting the specific delay of these parameters separately.

8.5 NDI

8.5.1 Requirements and Limitations

« Only one NDI input source is supported.

+ The network bandwidth needs to fit your needs. It is highly recommended to use a dedicated network for
the NDI transport.

+ Only tested and certified PTZ cameras are supported. See Supported NDI Cameras.

« Make sure no other applications connect to your NDI source. This also includes NDI Studio Monitor, for
example.

To use NDI in your Virtual Studio, make sure the following conditions are fulfilled:

« Inthe Viz Engine Settings, all video boards must be deactivated and NDI must be selected.
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Loopthro Delay (EE) 2 frames
Videoout Ring Buffer .
Ring Buffer Size 5 frames

Use Watchdog |:|

xt Options
al Input Watchdog Timeout 999

Watchdog Mode First Geom Load At Startup First Geom Load/DVE

Watchdog Reactivation |:|
Use GPU Direct
Check Video Card g\ |:| User Defined

Software I/0 Mode SHM Channels No video I/0 (VGA)

Settings for Live Input Channel
Live Channel 1 NDI

v Ndi Settings
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive
Inactive

Inactive

+ As the Sync source settings are not available after switching to NDI. In the configuration file under the
section Genlock, Genlock must besetto 2 .

8.6 Chroma Keying

Make sure your lighting conditions are the best ones you can achieve. Optimal chroma keying results depend
strongly on the good quality of both cyc and homogeneous light.
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9 Appendices

This section contains the following topics:

« Words and Terminology

« Supported Protocols

» Supported NDI Cameras

« Description of the FreeD Protocol
+ Motion Analysis Integration

« THand SM Ports
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9.1 Words and Terminology

Some commonly used words and terminology are described in this section:

Term

Virtual
Studio

Viz Virtual
Studio

Tracking
Hub

Studio
Manager

Rig
Lattice

Cyc

CoCyc

HUD

Chroma
Keyer

Synchroni
zation

Definition

The real-time combination of people or other real objects and computer generated
environments and objects in a seamless manner.

A solution to create and manage virtual studios. Consists of the applications
Tracking Hub and Studio Manager and is used in combination with Viz Engine and
control applications such as Viz Trio, Viz Mosart or Viz Opus.

A control process (service) to receive, control and forward sensor input such as
camera movements. A console program.

A GUI program to setup and control Tracking Hub and the Virtual Studio
environment.

Refers to the physical objects such as camera rigs, pedestals and more.
In a virtual studio environment, lattice is often used synonymous with RIG.

Comes from the word Cyclorama. It was formerly used in theaters to encircle or
partially enclose the stage from a background. In a Virtual Studio, the Cyc defines
the green (or blue) area, where virtual objects can appear behind real objects.

The CoCyc is the mask (geometry), which is used to hide real objects from the
camera. The CoCyc is indirectly defined by the Cyc. Also known as the trash matte.

Heads Up Display.

Chroma key compositing, or chroma keying, is a special effects / post-production
technique for compositing (layering) two images or video streams together based
on color hues (chroma range). The Viz Engine can generate key and fill and can, if
required, also be used with an external Chroma Keyer.

Using a reference signal to synchronize a video signal. Typical Blackburst, Tri-Level
or using the Viz Engine digital input signal as sync.

Copyright © 2025 Vizrt Page 199


http://documentation.vizrt.com/viz-engine

Tracking Hub Administrator Guide - 1.7

9.2

Supported Protocols

Currently, Tracking Hub has native support for the following protocols:

FreeD (see Description of the FreeD Protocol)
Shotoku

RTHead

NCam

Xpecto

XML Tracking: A special feature, a self-definable protocol for special solutions
Motion Analysis (it is possible to work with two MA instances)
mo-sys (with lens information)
Trackmen

Trackmen Mocap

Vicon

Libero

Spidercam

spidercamfd
Spidercam-frameb

Flair

Thoma

Stype A5

Stype HF

Camreginfo

Technodolly

Skycam

Gsgeopoint

Kuper

FreeDa0

Telemetrics

hd-Skycam

kromanov

Arraiy (only with VIZRT lensfile)
Sky X Cam

Cable Cam

Eagle Eye

GeoPro

Important: Tracking Hub is able to parse these protocols and send the translated data to Viz Engine. Being

in this list does not mean the tracking system is certified!
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9.3 Supported NDI Cameras
The following cameras have been tested and certified by Vizrt:

« Panasonic AW-UE100KE
« Newtek PTZ3
« Newtek PTZ3 UHD

For augmented (no chroma key) using external FreeD tracking data:
« Panasonic AS-UE150W/K
For augmented or Virtual Studio using embedded FreeD tracking data:

+ Newtek PTZ3 UHD
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9.4 Description of the FreeD Protocol

Like most tracking formats the XML description can be used to send an arbitrary number of axes to Tracking Hub. It
is possible to define a checksum and the default connection parameters, which is then set in Studio Manager, when
the protocol is selected from the User.

Setting the connection parameters is optional. The definition starts with:

<?xml version="1.0" encoding="utf-8"?>

9.4.1 Start Element “vizth_xml_tracking”

A tracking definition must define this element with the attribute “title”:

<vizth_xml_tracking title="name">

In Studio Manager, the title attribute is used in the list of tracking systems. It should be unique.

9.4.2 Checksum Element

The checksum element defines the length of the packet and the method of the checksum calculation. The attribute
“pkglen” is mandatory and must match the size of the complete package including header and checksum. It is given
in bytes.

The attribute “checksum” is optional. If not given no checksum is calculated. If it is bigger than zero the following
calculations are done:

+ 1:0x40 - sum of all bytes (same as Freed protocol)

Sum = 0x40u - Sum;
return ((Sum & OxFF) == value of last byte of the package excluding checksum
byte

« 2:sum of all bytes

Sum= sum of all bytes
return ((Sum & OxFF) == value of last byte of the package excluding checksum
byte

«+ 3:inverted sum of all bytes

Sum = (WORD) (~Sum);
return ((Sum & OxFF) == value of last byte of the package excluding checksum
byte
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The checksum byte is always the last byte in the tracking package.

9.4.3 Extraction

The element “extraction” is mandatory and defines with the attribute “count” the amount of axes in the tracking
package. Optional you can define separator, if you keep it empty, it is not used. If you define this separator, the
tracking package departs first before the values are calculated. It also contains the “axis” elements which define
the axis values, the type, the position in the package, the length, the byte order and the calculation method.

9.4.4 Axis Element

The “axis” elements are part of the “extraction” element. The amount of axes elements must match the attribute
“count”.

Axis Attributes

name: Defines the name of the axis and this also defines how the axis is displayed in Studio Manager. Every
axis name must be unique for the actual extraction element.
start: Defines the byte position in the package.
len: Defines the length of the axis in bytes.
order: Defines the byte order of the numeric value. This attribute can have the following values.
» “bigendian”
+ “littleendian”
« “ascii” If ascii is given the bytes are interpreted as string.
value: Defines the numeric encoding of the axis. Valid values are:

. “INT32”
. “UINT32”
. “FLOAT”

calc: Defines the mathematical operation which is needed to calculate the axis value in Tracking Hub units.
For angle values, Tracking Hub uses Euler angles. For distance or position centimeters are used. The value of
this attribute is a string which starts with a mathematical operator, a white space and a number. Allowed
operators are:

« “+” Addition

+ “-“Subtraction

« “/” Division

o “*”Multiplication

+ Any other character is ignored.
Tickcount values and Offsets are handled outside this description, and can set on the standard places like
for other protocols.

<?xml version="1.0" encoding="utf-8"7?>
<vizth_xml_tracking title="xml_freed">

<checksum pkglen="29" calculation="1" />
<extraction separator="">
<axis name="rotx" start="5" len="3" order="bigendian" value="INT32" calc="/ ">

</axis>
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<axis name="roty"
</axis>

<axis name="rotz"
</axis>

<axis name="posx"
"></axis>

<axis name="posy"
"></axis>

<axis name="posz"
"></axis>

<axis name="zoom"
"></axis>
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start="2" 1len="3" order="bigendian" value="INT32" calc="/ ">
start="8" 1len="3" order="bigendian" value="INT32" calc="/ ">
start="11" 1len="3" order="bigendian" value="INT32" calc="/
start="14" 1len="3" order="bigendian" value="INT32" calc="/
start="17" 1len="3" order="bigendian" value="INT32" calc="/

start="20" 1len="3" order="bigendian" value="INT32" calc="-

<axis name="focus" start="23" len="3" order="bigendian" value="INT32" calc="-

"></axis>
<axis name="qr1is"
</extraction>
</vizth_xml_tracking>

calc="1!"></axis>

<?xml version="1.0" encoding="utf-8"7?>

<vizth_xml_tracking title="kuper”>

<checksum pkglen="0" calculation="0" />

<extraction separator="," >

<axis name="tilt" field="1" order="ascii" value="FLOAT" calc="/" />
<axis name="pan" field="2" order="ascii" value="FLOAT" calc="/" />
<axis name="zoom" field="3" order="ascii" value="UINT32" calc="/" />
<axis name="focus" field="4" order="ascii" value="UINT32" calc="/" />

</extraction>
</vizth_xml_tracking>
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9.5 Motion Analysis Integration

Motion Analysis (MA) is handled like any other tracking system in Viz Virtual Studio. There is no hard limit to the
number of objects which can be tracked by Tracking Hub. This section provides some information specific for the
MA systems.

9.5.1 The CORTEX System

The setup and calibration of the MA Raptor camera system is done by trained Motion Analysis Corporation
Engineers. The software to control the cameras and the tracking is called Cortex. Initially, Cortex was developed for
Motion Capturing and not for camera tracking (camera tracking functionality was added later). Therefore, most of
the camera settings are not immediately obvious. This is especially true when it comes to camera offset fine
adjustment and CCD calibration.

9.5.2 CCD Calibration

Cortex calibrates the relative position of the CCD to the target base using an image based method. The camera
observes a target, which is moved in several positions. From this data, the software is able to calculate the position
and the field of view of the camera. Like all image based methods, this calculation is not 100% accurate and there is
always need to fine-tune the pan, tilt and roll angles. The fine-tuning of position and angles is always done in the
Cortex system and never in the offset page of the tracking driver.

9.5.3 Syncand FPS (Frames per Second)

Every part of a Virtual Studio must be in sync. This is true for Cortex and the Raptor cameras as well. You should
check that MA are connected to the same sync as Visual Studio or if the signals times are moving independently.

9.5.4 Timing

Depending on the timing family of the sync signal the Cortex system must be set to the following settings:

« 50 Hz format: Cortex runs at 150 FPS with three frame reduction.
« 59.94 Hz formats: Cortex runs at 120 FPS with two frame reduction.

These settings guarantee the lowest latency of the cortex system.

9.5.5 Network Connection

The Cortex system communicates through a network with Tracking Hub. This communication is time critical. Every
delayed package is worthless for the Virtual Set and results in a jitter.

Q IMPORTANT! A separate tracking network between the computer running Tracking Hub and the Cortex
machine is mandatory.

The use of a managed switch is allowed, when it is possible to define a separate subnet for the tracking connection.
If such a switch is not available, the use of a direct connection or a (basic) unmanaged switch for the connection is
recommended.
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9.5.6 Cortex Precision Limit

All optical tracking systems show a jitter in position and angle. The jitter in the rotation angles is much more visible
than position jitter. The Cortex precision limit for angles is below 1/100th of degree. Even though this is quite
accurate, the jitter is still visible when zooming completely in on a telephoto lens. It is not recommended to use
complete near shots with any optical tracking system. One possibility is to use a mechanical tracking head for those
shots.

Zoom and Focus Encoder

The Motion Analysis system uses a Zoom and Focus encoder to allow Viz to calculate the actual Field of View of the
Lens. The choice of the encoder is important for the perfect result.

The following external encoders are recommended when no internal digital encoders on the lens are available:

« MoSys

+ Shotoku

+ EncodaCam

« Internal digital lens encoders

9.5.7 Motion Capturing

Please see Topology Panel.
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9.6 TH and SM Ports

The following lists the ports used by Tracking Hub and Studio Manager. Please note that this may be different due
to the tracking systems in use.

Port Number Protocol Used for

Tracking Hub

3000 (configurable) ubp Default port for sending tracking data to Viz Engine
4568 ubP Backup Communication

6100 TCP Viz Engine Communication

7111 uDP For example, incoming FreeD protocol

9090 (configurable) TCP Lensfile Editor Web Interface

20000 TCP Command Port

Studio Manager

7000 ubDP Viz Engine Communication
11000 (configurable) ubP Parameter Service Port

Other Components

22352 TCP, UDP Codemeter

Other Ranges

> 50465 Used by Tracking Hub

> 50786 Used by Studio Manager
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