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Chromakey techniques

Trackerless virtual studios

PTZ encoded head virtual studios

Full freedom of movement virtual studios
Augmented reality

Important considerations

Audio and other considerations

The objectives of this guide are:

To provide an insight into establishing virtual studios, some of the challenges to be faced and
an overview of the type of solutions that are available on the market

To introduce the integrated family of products that RT Software can provide for virtual studio
requirements.

To explore the detail of some areas for consideration when looking at a virtual studio solution
from RT Software and to introduce the benefits of such a solution.
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Introduction

A virtual studio is a synthetic, 3
dimensional computer generated
environment. As an extension of the
standard chromakey technique to replace
a green or blue screen with another
background, the virtual studio enables
the computer model “camera” to change
in perspective synchronously with the
studio camera as it performs movements
and focal changes.

Essentially, all the movements and lens
changes made by the studio camera are
replicated instantaneously by the virtual
camera within the 3dimensional
computer model. What the virtual
camera “sees"” as it replicates the
movements of the studio camera is
sourced as the video that replaces the
green/blue screen.

There are technical imperatives for
creating virtual studios, and most of
them include the following components:

Blue/green screen

The physical blue-green screens provide
the correct saturated colours that allow
the replacement of them downstream in
the video signal.

Camera tracking and sensor hardware
Camera tracking uses either optical or
mechanical measurements to create a
live stream of data describing the exact
perspective and position of the camera.

Real-time rendering software
Real-time rendering software uses the
camera tracking data and generates a
synthetic video image of a 3 dimensional
virtual studio.

Vision Mixer

A vision mixer and/or a chromakeyer
then combines the video from the
camera with the video from the real-time
rendering software to produce a final
video output.
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A major difference between a virtual
studio and the blue screen special effects
used in movies is that the computer
graphics are rendered in real time,
removing the need for any post
production work, making it an
exceptional and flexible tool for live
television broadcasts.

There are a range of virtual studio
approaches that can be considered. The
following text presents these in
approximate order of cost and
complexity, highlighting the unique
benefits to each approach that the RT
Software tOG system can provide:

We then briefly explore the options for
enhancing your virtual studio experience
and some important considerations
when embarking on the project.

The RT Software solutions for virtual
studios are based on our tOG rendering
engine. This engine is at the heart of all
products.
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Static camera Virtual Studio and Bill-boarding

With a “locked-off” or static camera there is  To the viewer however, it just looks like the  values can be achieved with no extra

no physical for studio camera movement, but studio camera is moving, although closer hardware for those studio productions on a
there is a commonly used technique that can inspection reveals the presenter is always modest budget. Out tOG VR product includes
be applied to introduce drama and perpendicular to the camera. a software matte keyer and support for up to
movement into shots by manipulating the 4 cameras.

With good direction, design and execution,
virtual camera instead: subtle camera moves and high production
Bill-boarding technique
Billboarding creates the illusion of full
freedom of camera movement and yet only
needs the same hardware set up as a static

camera virtual studio.

The effect is achieved by bringing the chroma
keyed video of the presenter into the
rendering PC and inserting it on a plane (or
billboard) in the computer generated virtual
set. tOG's virtual camera can then be
animated to create this illusion of camera

movement.

Jan 2011

© RT Software Limited 2009. All Rights Reserved




RT Software guide to Virtual Studios

Encoded Pan, Tilt and Zoom Heads (ptz)

This builds on the previous approach, but
instead of a fixed camera, the camera is
equipped for ptz movement. An encoded
head sends position data to the 3D graphics
system so the computer generated model
moves synchronously with the camera
movements. tOG VR 2.5D is our product for
this requirement.

Its key advantages is that the camera
movement is more engaging for viewers than
bill-boarding, adding real camera movement
perspective on the presenter and delivering
zooming in close in full studio camera
quality. The solution does though have the
additional cost of the Ptz heads, which cost
circa €10,000.

Lens Calibration

When working with any type of virtual studio
that supports variable zoom and focus on the
studio lens then a lens file needs to be
generated. This is a map of the lens
imperfections created in the rendering PC.
Without a good lens file, the real presenter

and the virtual studio often look like they are  needs to be done just once for each lens /

moving relative to each other when the camera body combination, and loading a
camera moves, an effect known as previously created lens files into tOG when
swimming. swapping lens or cameras is a trivial

procedure.

A few years ago generating a lens
file was a specialist job involving
sending lenses away at substantial
costs. tOG includes a simple
procedure that allows this to be done
by the studio engineer in the customers
studio. '

With our solution, lens
calibration is a procedure that

Jan 2011

© RT Software Limited 2009. All Rights Reserved




RT Software guide to Virtual Studios

This supplements the ptz movement of the
camera with more elegant movements.
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