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ABSTRACT

Today there is a proliferation of stereoscopic 3&plhy devices, 3D content, and 3D enabled videnaga As we in the
S-3D community bring stereoscopic 3D to the honer uge have a real opportunity of using stereosc8pid¢o bridge
the gap between exciting immersive games and homéges But to do this, we cannot limit ourselvesctarent
conceptions of gaming and movies. We need, for @kanto imagine a movie that is fully rendered gsavatars in a
stereoscopic game environment. Or perhaps to mea@ipervasive drama where viewers can play todbandme an
essential part of the drama—whether at home ohergb on a mobile platform. Stereoscopic 3D is“ttee” that will
bind these video and movie concepts together. &ssufgel more immersed, the lines between curremianwill blur.
This means that we have the opportunity to shapeadty that we, as humans, view and interact witth esther, our
surroundings and our most fundamental art forms §bal of this paper is to stimulate conversatiod &urther
development on expanding the current gaming andehthieatre infrastructures to support greatly-enbdrexperiential
entertainment.
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1. INTRODUCTION

Virtual worlds and stereoscopic vision as a new &mHoompute
interface will serve as an integral bridge betwesqponentic
growing digital 3D video game and motion picturerked. This
paper will describe the trends, enabling infradties an

facilitating methods in order to provide for a sriodransition ?
Mass adoption of stereoscopic 3D in the home israncendabl l
ideological goal that is entirely possible, wher thuman drive

of this shift act responsibly, logically, and withe courage ! e
withstand short-term solutions. TDVReady platformeet th Fig. 1: TDVision Ready Platform
strict requirements of compatibility, quality, asi@bility needed v

drive these changes.

2. PERVASIVE COMPUTING AND THE RISE OF WEB 3.0

2.1 Persistent Information

According to IBM, Pervasive Computing refers to t&ss to information using hew communications okvoeting
technology.” The technology implies computing poweeed from the desktop, extended to wireless haliddevices,
automobile telematics systems, home appliances,cantnercial tools-of-the-trade.” [1] The conceptéhés that the
user can persistently access content, games, coiwations and information from any spot in the worlthis
empowering allows the user to enjoy a persisteatiat of relevant and highly contextual informatémwell as access
to a personalized multimedia content store thatleaboth ethereal and inexhaustible. This consstat paradigm shift
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in the relationship between human beings and thigital environment, letting humans roam the woslithout losing
touch of their on-line identity, thus shaping oersonal, social and societal intercourse.

2.2 The Stereoscopic Web

According to Tim Berners-Lee, Director of the Wodde Web Consortium, the semantic web is a wethafigable
space.”[2] Nowhere is this more evident than inl@gtions such as Linden LabSecond Lifeand TDVision's
Stereoscopic virtual environment, the AlterSpacebV8.0 is shaping up to be more than the semarmty; twut rather
the “stereoscopic web” where browsers can escap@idhdesktop model and start from a home basehisi a fully
immersive virtual home environment. While Web B@olved trends including the wildly popular iTueusic store,
persistent media repositories such as YouTubeakoeitwork sites like MySpace and Face book, Web alows
stereoscopic 3D vision to be the glue that usesiégable space to bring all these concéggsther.

3. THE CASE FOR SOLID VISION

From time immemorial the human condition has beestdbed by the following paradox: “Our imaginasaran take us
anywhere, but they leave our physical bodies behi@dr imaginations have no boundaries and allowousanscend

what is physically possible. The aforementionecdgainment platforms serve as aids to our imaginatllowing us an

experiential vessel for fear, desire and joy. Fungiatal gameplay aside, in the past decades, vide®g have shown to
exponentially increase in realism, graphics, detad engagement time, striving to mimic our realitgking the same
case for motion picture imaging, it is submittedttthough striving for realism is highly commendghiegardless of
screen size or resolution, we will never feel trahhgaged unless human vision emulation takes plats.means that
without true stereoscopic 3D vision in these platfs, we will never be able experience imaginingaitt the real sense
of a physical experiential experience, and thagsipely the opportunity for S-3D to emerge.

3.1 3D To the Home

The Stereoscopic Cinema is expected to gross deillin in 2010. Hollywood, however, does not libgy cinema

releases alone. Their high quality titles needame to the homén a strategic, comprehensive mann€his includes

broadcast, Blu-ray, IPTV, mobile, and direct dovato However, at this time the current legacy fdmiar the image
formatting and compression of stereoscopic motiagriupes are undesirable. It is irresponsible tostfohadequate
technology upon the home user. Side-by-Side (SB@ape formatting will be used as an example. INSB& example
we see a half resolution stereo pair unceremonjaltsbe-horned into a single 1920x1080 frame andliltised in this

format. On the receiving end the home user is erpleid acquire additional hardware chip for framiipolation that
will invent pixels ex nihilo to regain the lost pdstion per-eye and then prepare these two framdmtwedged once
again into a single 1920x1080 frame that is thealldoput format for the stereoscopic display. Thésults in

accumulated resolution loss, only 25% of the oagixels arriving to some screens, destroyingstictintent, no smart
compression, and worst of all, the killing of cortibéity since users without additional hardwarellvdee an SBS
image.

It must be clearly stated: a stereoscopic videdvelsl system that kills off the legacy 2D installbdse is at the same
time killing itself. The Blu-ray disc that shows a double image whayeu on a legacy system will be as a Frisbee
tossed into a trashcan, and, an additional 2D mershould be released, increasing shelf spaceuptiod costs and
ecological damage.. The SBS television broadcdbkbeichannel-changed in a heartbeat. Much has baienabout the
human psycho-visual system and our inherent ahitgope with sub-optimal and degraded imagesdtatshown in
stereo. This coping fallacy impugns the true cagaitbilities of our powerful brains. As humans deserve and so
require full HD 3D per-eye. It is inscribed in ostiereoscopic bill of rights Human Field of Viewsdach that, when
presented with 60 arc minutes / degree on a 7Zescat 10 feet of distance the field of view regdifor the eye yields
to the equivalent human eye resolution of 14 MexglBj this means that the 2 MegaPixels of resatytimvided by a
1920x1080 screen are seven times lower in resoldtian our human capability of observation per @S trims that
down to less than .5 MegaPixels real, 0.5 Megagpiielented out of the 14 MegaPixels we can percé&lie can tell the
difference.



22 degrees horizontal * 60 arc-minutes/degree *31#016 degrees vertical * 60 * 1/0.3 = 14MP fo7a” @ 10ft of
distance.
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Fig. 2: Human Visual Characteristics

3.2 Encode Once. Deploy Everywhere

The only method for delivering full resolution (I®2.080 per eye) images reliably and efficientlyttie home user is
the 2D+Delta System (TDVCodec). This solution stafee 3D stereoscopic perspective in such a watliealeft or
Right video stream (2D) is kept intact and stonet ithe primary video_data section of the digitaleo stream. The
complementary stereoscopic perspective is calallated compressed during encoding time and storedidao
user_data or in the video transport stream as aragpvideostream, and even as a secondary vidboHA264. This
delta information is ignored by the legacy 2D dearsd providing full 2D compatibility with legacyfiastructures. The
TDVCodec has the flexibility to store the full rigltame, or the differencédglta) to optimize the bandwidth as well as
an optimized delta. The Delta information is th&edence information between the left and rightwse Optimized
Delta Information is achieved after horizontallydavertically searching to find the most exact mabetween pixels
before obtaining the difference information and poessing the result. When received on a 2D+Deltapatible
decoder, the decoder will automatically read aesteropic identifier and decode the Left frame igetr the delta and
create the right view providing the stereoscopicodied information to the respective frame bufferf@ally the system
addresses the pixels in any possible way for thplaly in use (checkerboard, full stereo, side bg)susing the HDMI
EDID/DDC communication protocol to auto-configuhetnative display format.
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Fig. 3: TDVCodec Splash @

Once a video stream is encoded with TDVision'srietiigy (2D+Delta), it can be played back in an updaor new
decoder since it will retrieve the 3D informatioroperly by reading the identifiers and headers. theruse case of a
Legacy decoder, the 3D complimentary informatioil juist be discarded at playback time allowing opélly for 2D
HD playback. Depending on the method selected edding time, the Right information, Delta infornatior Stereo
Disparity can optimize the bandwidth or the qualfisoviding up to full HD 3D 1080p per-eye.
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Fig. 4: 2D+Delta Pipeline from Master to Display

3.3 TDVisor-HD and the Power of Mobile

New portable devices are capable of providing steeeoscopic virtual environments and 3D videopatau1280x720p
per-eye. These devices are what enable pervasimputing. New options now exist for augmented rgatinobile 3D

and extended coherence. Weighing less than 6 othed<ED-lit TDVisor-HD head mounted display (Figus) serves
to harness the raw power of these small supercargpuly providing a true stereoscopic full colorpihy at

1280x768@120 per-eye. The TDVisor-HD sports a 4ie®onal field of view. The TDVisor-HD sports a-tolor

filtered LCoS display that is unique to the Nortimérican market. The upcoming ATSC-M/H standard rfarbile

television is a great first step towards realiztgreoscopic video on the go.



Fig. 5: TDVisor-HD Head Mounted Display

3.4 The Human Factors of Full Immersion

With such immersive characteristics of the TDVisti>- and other S-3D displays combined with the humesual
system's natural vestibulo-ocular reflex (VOR), tieed for new tools needs to be applied to ensumeat focus cues,
and correct vergence in stereoscopic imagery talaide effects under certain conditions.

TDVision Systems was the first to offer a commdrsialution to these side effects with the paterii@/irtualCam
algorithm. Side effects can be greatly reducetthéf object of interest for the user is focused bjeds located zero
parallax and appear to be at the same depth athen. This means there is no possibility of irextrvergence cues
because the user is actually verged on the phystrakn. In a virtual or video game environment B/ irtualCam
algorithm emulates the human vision determininguber’s object of interest. In most games, moshetime the object
of interest is at the exact center of the screemther games (like the 3D Pong example below)pthject of interest is
known — the object of interest is always the b@lierefore calculations can be made so that evaugththe ball is
moving in the virtual environment co-ordinate systealong the Z-Axis the virtual stereoscopic camevel
dynamically change convergence accordingly to keepball constantly in a zero parallax state. Is tase it is the rest
of the environment which would seem to move, arad'shexactly what happens in real life. When patgiwatching
this game being played, the effects can be qu#feodicerting as the passive observer’s eyes will terwander to the
walls and surround of the environment. When playimg game in 3D, however, the user is constanttyded on the
ball and the experience is very natural, that'snthg we were genetically engineered.

Video 1: In Focus: Keep your eye on the ball.

4. BRINGING IT ALL TOGETHER

The AlterSpace is a Web3.0 enabled stereoscopigaviworld where users can chat, browse, develappday mini-
games, buy, upload and watch stereoscopic cordedtmodel their own virtual home environment spavégh the
DejaView plug-in, users can experience HD 3D viffeon within the virtual environment using the 2D-Hfaesystem.
As the gaming industry tops $18 Billion dollarsretescopic 3D and the virtual spaces of web3.0 czooime the



facilitator to channel the gaming industry and thevie industry, blending them together in one psiaenvironment
and gargantuan marketplace for the enhancememnpefiences, ideas, and dreams.

Fig. 6: AlterSpace Environment with DejaView 3D ¥ Content

5. CONCLUSION

Advanced interface and entertainment technologiesyell as their associated markets have reacheditn in maturity
and size. Stereoscopy is an enabling link that mamcture the bubbles of home-theatre and gamingrdeide an
interactive social bridge between the two.
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