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1 Introduction

Focusproductline providessolutiors for small and mediursizedtelevisionstudios It is a modern
and increasingly popular technology of television production basedombining virtual scenery
(computersynthesized irmges)and live video, live actors and computer characters Gatnventional
virtual studiosare coveredin literaturewell enough Productscreatedusingthe technologiesare seen
on television and cinema screens increasingly of#hat barsthe widesprad proliferation of the
technologiess the high price and complexity (rather novelty) of the technological procesdVhen
creatingFocusfamily systemswe tried to meetthe problemsprovidedthe quality and functionality
intrinsic to many timesnore expersive systemare preservedMoreovet the applied architecture
allows you to use Focusystems not only as virtual studios proper but for the broadcast dkesigg
live broadcast:embedding animated virtual plasma screens, 3D charadttesactive bushess
graphics, etc



2 Purpose of Function and Functional Capabilities

The Focussystemis oriented first of regional, cable, Internet studios or television company divisions
As avirtual studioit allowsyou to organizeproductionof a setof programs(news, weatherforecast
entertainmenfprogram$ or other video production (video clips, etc) using only one small studio
without real scenerylight andtelevisiontechniquerequirementdeingvery small. At that, the visual
quality of the productionmadecan differ extremelylittle from the productionof the world leadingTV
companiesAn exampleof a productcreatedusingthe Focussystemis shownin Figurel. An example

of aFocusvirtual studio when in use
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Figure 1. An example ofa Focusvirtual studio when in use

Here ardistedthe main attributes ot the Focsigstem

multiformatvideo input with timebase correctionywhich allows you to use nonsynchronous video
sources

the ability of the video output synchronizati@®enLocg;

unique chromakeying (chromakey,or rear projectio) comparable withUltimatte Qualitatively
detailedthin and semitranspareobjects hair, smoke glass, etg;

the numberof input channelswith independent keying and tintse correction can be easily
increased

built-in sound delay for the output video and ausirachronization

calculating3D sceres in real time using input dynamic video images as textures on any scene
objects

unlimited numberof animated virtual cameras

supportof staticor roboticsourcevideocamerasvith switchingbetweerthemin realtime;

a wide range of abilities in creating animated computer chasaatéerior elements, trick effegts
controllingany objectsandparameterautomatically by the script, or interactively

the ability of integrationwith video servers titling equipment, and other external equipmédaot,
exampleto provide working byhe common scenario.
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The technologyof the Focusvirual studioallows you to usevariousvideo sourcesgetting quitea
guality result. This is achieveddueto usingdecodersaandtime-basecorrectionon each input channel,
specially adapted unique algoritk of keying, filtration, and mixingAt that dueto modularityand
expandability, the system can be easily developed to work with compodigital SDI or HD SDI
signals.

Unlike the majority of othervirtual sutdios the actorimageextractedafterkeying is furtherusedasa
materialtexturewhengenerating3D scenery in real time, whidhllows you to place the actor image in
any place of a synthesized 3D scene and arsenatedvirtual cameras. Herebyinstead of a
complicatedand expensivesystem of a real cameraposition sensors( tgackingg ) a computer
emulation of motion and transfocation is us@tl.that it is possibleto previouslycreatearbitrarily
complicatedtrajectoriesof such a motion, which is impossible in a real studio, or requires gsin
extremely expensive crane equipmedt.course the spectrumof virtual cameramotionsis restricted
when using real static cameras, but it is quite enough for a very wide range of applications. For
example too a closelocationof a virtual camerato the actorwill look as a digital zoom. Agairwith
the facilities of Focusité impossibleto showthe imageof the actor profile, thatis, a walk aroundit
without special tools (turn table, etcQn the otherhand the systemcanbe usedin the usualovelay
mode when a full, unscaledvideo image of the actoris simply mixed with synthesizeccomputer
scenery(overlayedl texel per 1 pixel), the ability to imitate trackingin andtrackingout beinglost at
that Whereaghe costof thetrackingsystemds manytimesas expensive as the studio itself.

For a certain classof applications(for example weatherforecast with a few static positions of
camerasthe overlay modeis quite good as it allows you to show the actor video image with a
maximal quality owing to absenceof additional processingand filtration unavoidable when using
video as a texture in synthesized 3D scenes.

In additionto the advantageof usingthe animationof virtual camerasusingvideo astexturesgives
great opportunities to creat@rious special effects like morphing, multiplication of objects, regular
reflections, using curved surfaces and many otHarparticular ités possibleto createvirtual TV
panelswith fanciful animation arbitrarily distort the actorimage etc As a sourcefor sucha video
texture not only a live source(video cameraVTR) canbe usedbut alsoa video file, which canbe
playedeitherdirectly from the harddisk of the virtual studiocomputeror from a separatdile server
Provided the sessionensues a puredatatransmissiorin the requiredamount Working with video

files by the NET canproveto be evenmorepreferableas it excludes the load influence on the system
when the disk subsystem workin@f course thereare the overall system perforne@nrestrictions on
the simultaneous playing of several such dynamic objects.attual configurationsallow you to
operatesimultaneouslythreeor four full-size video textures depending on the general complexity of
the synthesized scene. Whamnimizing the resolution and consequentlyt he data str ea
possible to correspondingly extend the nundfesdeo textures in the scene



3 Technology Features

The processof televisionproductionusing Focuscanbe representedn two stages preparatorywork
andthe shootingproperin realtime. On the preparabry stage the scenario of the created programme
is studied. Accordingdo it, the correspondingset of 3D sceneryis created the necessaryideo and
audiomaterials design elements being fitted, thecassary animation of objects and virtual cameras
being worked through.

Practically any action or changing parametersduring the shooting can be performed either
automatically, by the script, or Severaloperateic t | vel y
workstationdor the interactivecontroling variousaspects of the shooting process can be used at that

(e.g., several joysticks for controlling virtual actofBie systemis built accordingto the principlesof

modularity and expandabilityand can be usedindependentlywith an optiset corresponding to the

process, as well as being integrated with the video equipment the user has.

Letés dwell onthe stages of the technological process
3.1 Preparation

3.1.1 Determining the Hardware Composition and Configuration

Ités necessaryo determinethe compositionof the televisionequipmentusedin the shootingprocess
thenumberofcameragf r om 1 to 6), type, parameters, and | oc
to three different video texturés a frame simubhneously), video equipment (videorecordensger

consoles, etc.), audio equipment, etc.

3.1.2 Creating a 3D Scene (Scenery)

Themaintool for creatinganimated3D Sceneryis thewidespreadD StudioMAX packageUsingthe
packageyou can createthe 3D scenery animatemovable objects allocate video textures, virtual
cameras, etdalsopossibleusingthe Mayapackagg Of coursethereakttime requirementgut certain
restrictionson the complexity of the createdscenesand candemandthe correspondingacquireanents

in optimizationfrom the designerswhich canbe saidof anyvirtual studios(the systenperformances
determinedoy the 3D acceleratoused CPUclock, RAM memoryspaceetc). Eventhe heavygrowth

of the performanceof computersand graphicsaccéeratorsrecentlyandin the foreseebleuture will
not make it possible to remove such restrictions (including the mostphiggd systems based on
high-performance platforms)On the other hand usersnot versedin 3D graphicscan use a set of
drafts or templatesprovided with the system or purchased from designers working with the virtual
studio. The usersof the templatescan performthe necessaradaptationsand modificationson them
(e.g., change the colour, inscriptions on the objects, textures)eviasimple meansafy 2D graphics
editor, etc.).

3.1.3 Arranging Video Materials

Previouslydigitized video materials(clips, video items commercials etc) usedwhen shootingare
preliminarily arrangedwith the nonlinearediting systemprovidedoptionally. At that, bgical progects
or playlists (playbackprogram$ without real renderingand copyingdatacanbe usedto play backin
realtime. Whenintegratingwith externalplaybackequipmeniusinganextravideoinput channe), the
arrangement and playbaclegrerformed using other available means.

3.1.4 Preparing and Configuring the Interface Controlling 3D Scenery.

As a rule, a necessityto interactivdy control 3D scenery(switch virtual camerag start animation
changevirtual scenery etc) ariseswhen shootirg. To this effect the user can previously create
varioussetsof actions(hereinaftereferredto asActions) and interactive button panels corresponding

to them. When shooting, the panels are to be used by the operator to control the virtual scenery: the
operator starts tha@ppropriatéActions pressing theorrespondindputtons with the mouse, touchscreen

or using theHotkeys assigned to the buttonghe meansallowing to maximally simplify the
interaction of the operator with the system in real timedess®ussedn detal below in Sectiorb.



3.2 Shooting

3.2.1 On-Line Shooting (on Air)

Working in this modeis performedin real timeandtherefore requires thorough preparation of all the
materials used, script, ardtivity of the opertors and actorslo providereliability, itGs necessaryo
maximally usethe means of the script automation and simplify the interface of théimeabperators
as far as possiblén the interactivemode the operatoruses a previously configured intaréaof the
virtual studio control, which is a set of button panels performing various control commajctioos

in the 3D sceneStartingd ctions in the virtual studiocanalsobe performedby pressinghe Hotkeys

or via GPI ports(controlling signalscoming via COM or USBportg from the externalcontroldevices
e.g., mixer consolsAt that standardoroduction e.g., the daily weatherforecastwill notrequirefrom

the operatoranykind of deep knowledgm using the systenf concisedescriptionof what actionin

the sceneone or another button of the created interface performs will be sufficient.

3.2.2 Off-Line Shooting (Recording off Air)

This modeallowsyou to performinteractiveshootingfor picking the best takes and achievihg best
resuls. Shooting canbe performedby shortclips, which facilitates working with the script and leaves
room for improvized creativity



4 System Components

4.1 Basic Configuration

Thebasichardwards a speciallyfitted andconfiguredcomputerof theIBM PCclasswith installed:
¢ audioandvideoinputoutputmodulswith time-basecorrectionandkeying

e a 3D graphics accelerator

e special software

In the basicconfiguration Focusis a PC (systemunit) with additionalmodulesinstalled The basic
configuration is oriented to woirkg with SVideo signalgthree inputsiand/orComposite (up to six
inputs), two independent video input channels from any video signal sources being prdideéed.
from the connectedsourcesundergone timdase correction ankkying can be switched ingh-ocus

in real time. Ina 3D scengonly onevideotexture(of two connectelifrom the external video channel
or its several copies can be us@daying video files as an additional video texture is supported
provided the corresponding scene optimization performanceThe configuration includes audio
delay and a nonsynchroniz&eVideooutput The ability of connecting external devices of interactive
control via the local area network, from joysticks, GPI ports is supported.

4.2 Optional Add-ins

A set of opional addins includes

¢ additionalinput channelf various formats%Video, YUV, SDI, HD SDI,up to eight input video
sources)

e passive breakout box;

e active breakout box;

e 3D mice;

¢ device for transmitting signals via GPI;

e means of integration with a videserver and titling systeforward TAForward TT.
Figure2 andFigure 3 present diagrams of the Focsisstem typical configurations
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Figure 2. The basic configuration

Figure 3. An extended configuration.


















