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Abstract

Gameenginesf cinematicquality, broadbandetworking andad-
vancedn Virtual Reality (VR) technologiesresettingthe stageto
allow playersto have shared,'betterthan-life” experiencesn on-
line virtual worlds. We proposea mechanisnof merit-basedelec-
tion of players asasolutionto thelong-standingproblemof limited
accesdo VR hardvare.

1 Games and Virtual Reality: Worlds Apart

Gamesijncludingonlinevirtual worlds, populatethe entertainment
arenaof the consumemarket. They areengaging,massproduced,
inexpensve, targetingwide audiencesVisualrealismin gamesap-
proachescinematicquality. The amountof 3D contentavailable
onlinetodayexceedsvhatcanbeexploredin asinglepersons life-
time. In contrastto gaming, VR systemsequireexpensve hard-
wareandcustomizedsoftware. They areavailablefor limited audi-
ences.VR systemsaredif cult to maintainandupgrade.Both the
visual quality andthe extent of virtual contentaretypically lower
thanin games NeverthelessyR hasonefeaturethatmakesit stand
out from all otherplatforms:the unmatchegenseof presencege-
liveredby immersionandbodytracking. The ability to make users
believe thatthey actually“are there”hasmadeVR atool of choice
for medical,military, and extremeconditiontraining applications.
We discussa conceptof Virtual Reality Gamesthat will combine
the bestfeaturesof gamesand VR: large persistentworlds expe-
riencedin photorealisticimmersve settings. We suggestseveral
solutionsfor bridgingthe gap betweerthetwo platforms.

2 The Current State of Integration of Com-
puter Games and VR

Gamesarealreadyenteringwhat usedto be exclusively VR terri-
tory by incorporatingelementsf bodytrackinginto userinterface
controls. The remarkablesuccesof Nintendos Wii underscores
the value of physical interactvity in gameplay Anotherexample
is the Sory EyeToy camerawhich spavneda family of gamesthat
utilize userbodymotions.

VR technologiesarealsoexperiencingsteadygrowth in both high
endandinexpensve systems Opticaltrackersmay costaslittle as
asingleweb-cameraandcoverafew feetof trackedarea.High end
traclers,suchasPPTfrom WorldViz arecapableof capturinguser
motionsin a50 x 50 x 3 meterareawith sub-millimeterprecision.
HeadMountedDisplays(HMD) are alsoadwancingrapidly. The
modelshowvn in Figurel has1920x 1200pixelspereye and120
eld of view. It weighsonly 350 grams. More aboutwearable
headsetsnay befoundin Rolf Hainich's book[2006].
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Figure 1: UsinganHMD andmotiontrackers, playeiswill beable
to literally walkinto this 3D scenewith 360 viewing. Image cred-
its: CrytekGmbH(Crysisgame),Sensicsnc (xSightHMD).

2.1 Several Examples of Augmented Reality Games

Advancesn VR hardwareandincreasedwailability of VR equip-
menthave stimulatedthe creationof novel gamingapplicationses-
peciallyin the eld of AugmentedReality (AR). In AR systems,
virtual contentis fusedwith realervironments.Examplesare: Hu-
manPacmangame[Cheoketal. 2003],AR SecondLife Projectat
Geogia Tech,where3D avatarsarebroughtinto realscenegLang
etal. 2008]. In ARFagadegame[Dow etal. 2008], playersarein-
teractingwith avirtual couplein aphysicalapartmentusingspeech
andnaturalbody movements.

2.2 New Interface Devices for VR Games

In 2008, NeuroSk introducedMindSet, a wearabledevice which
may becomeanicon for theintegrationof gamesandVR *. Mind-
Sethassensorghat read and analyzethe brain activity of play-
ersin realtime. During the game,Brain Computerinterfacemod-
ule translatesiserintentionsinto gameactions.A similar product,
EPOCNeuroheadsehasbeenannouncedby Emotiv Systems.

To summarize:in the pastdecadegamesand VR systemshave
beenincreasinglygrowing towardseachother includingbothhard-
warecomponentsnduserinterfacetechniques.

Figure 2: Brain Computerinterfacehheadsets:MindSetby Neu-
roSky (left), EPOCNeuioheadseby EmotivSysteméright).

INeuroSly Inc., http://www.neurosk.com
2Emotiv Systemshttp://www.emoti..com



However, VR equipmentstill coststoo much to be a gaming
platform for generalaudiencesdeterringgame developersfrom
addingsupportfor VR componentdo gameengines. For exam-
ple, CryENGINE-2by Crytek doesnot have an option for stereo-
scopicrendering,even for single viewport con gurationsusedin
mid-rangeHMDs (V8, eMagine,NVisor, etc). High-endHMDs,
suchasWide5 from Fakespacd.absandpSightandxSightseries
from Sensicsrequire multipassor tiled rendering,which malkes
themvery hardto integrateinto mostgamingengines.Thegapbe-
tweengamesandVR maystill betoolargeto justify effortsto make
gamesoftwareVR-compatible.

3 Making a Virtual Reality Game

Gamingindustryoperatesinder‘everyoneplays” businessnodel,
which createda standarcplatform: a personacomputeror a game
consoleanda TV set. In orderto bring VR into play, we propose
to extendthis modelto “everyoneplayson a console,advancing
playerscontinuein VR”. Acknowledgingthat makinga full title

VR gamefor a generalaudienceloesnot seemto be practical,we

suggestreducingVR-playablecontentto shortepisodesand mak-
ing them available to selectedplayers. The key elementsof the
proposediesignaredescribedelaw.

VR Game Pockets, or selectecepisodef the gamethatcan
be playedusingVR equipment:HMD, trackersandotherdevices.
For example,a gamemay have a carnval scenewhereplayerscan
walk aroundandtry differentattractions.Someof theseattractions
mightbeVR-enabledsuchasatraditional“Whack A Mole” game
whichlendsitself exceptionallywell to implementationn VR (Fig-
ure3). Thisgamewasdescribedn “The IrresponsibleCaptainTy-
lor” animeseriesn 1993.

Figure 3: “Whack-A-Mole” VR Game:the r stpersonview of the
eld with poppingtargets(left), theplayer wearingan HMD anda
tracked hammer(right). Image credits: wwwtylor.com.

Figure4 shavs amorerecentandmorerealisticexample.This golf
gameis currentlyunderdevelopmenty AvatarReality 3, asoneof
the attractionson Blue Mars Virtual World. Although Blue Mars
is designedor non-VR platforms,this episodeprovidesa goodil-

lustrationof whatVR pocketsmaylook like. VR Golf will require
trackingof userheadandboth hands for makinga perfectswing.
Travel on the golf coursecanbe convenientlyimplementedwith a
virtual golf-car, usinga “point-and-go”steeringmetaphor

Merit-based Selection Among Players will balancethe de-
mandfor and availability of VR resources.The gamewill have
a speci ¢ scoringsystem. Progresf all userswill be monitored
andcomparedwith the numberand statusof locally available VR
stations. The numberof adwancingplayerswho will be awarded
the“VR-status”will dependon availability of VR equipment.The
amountof time eachuserwill beallowedto spendin VR will also
bequanti ed by the scoringsystem.

Shttp://www avatarreality.com

Figure 4: Snapshotrom the golf course on Blue Mars Mrtual
World. Credit: Avatar RealityInc.

Access to VR Gaming Stations  will be arrangedaccording
to the natureof the gameand the target audience. For example,
in rst personshootersplayerswill begin the gameat home. Af-
ter earninga “VR status”,they will continuethe gameat their lo-
cal gamingarcadesThe merit-basedelectiormechanisnwill en-
surethattherewill be nolong linesat VR booths. In educational
gamesgdevelopedfor schoolsandcolleges,advancingstudentswill
useVR stationsinstalledand maintainedon campus.VR stations
may be also setup at conferencesand corventions,especiallyif
theseeventsareco-locatedwith tradeshows of VR hardwareman-
ufacturers.Governmentagencieghat have their own VR research
andtrainingfacilities,suchasNASA andUS Army, might provide
supportfor developingandhostingVR gamesfor recruitmentand
training.

4  Conclusion

GamesandVR have beenincreasinglyadoptingtechnologicabnd
socialfeaturesof eachother However, creatinga commerciaVR
gamestill remainsproblematicpecausét challengesornventional
businesracticesof gameproduction. Intensecompetitionin the
gamingindustryallows little roomfor creatingapplicationghatdo
notimmediatelyimprovethegameplayfor intendedaudiencesPer
hapsa mixture of fundingstratgies,bothfrom governmeninstitu-
tions and privateinvestorswill provide theimpetusfor additional
developmentof Massiely Multiplayer VR Gamesthat will com-
binethe bestfeaturewof traditionalcomputergamesandVR.
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