BY MAX NIKIAS

Immersive

ENVIRONMENTS

o can count on it The [nternet’s

future is indeed three dimensional.

Our two-chimensional “postage x[;unll“
world of computers, TV, and film will
recede as new mulumedia technologies
now emerging from research labs pro-
vidle us with the means to create
three-dimensional immersive environ-

ments in our living room-or anvwhere,
Visualize these scenes:

* In a distance learning class, a teacher
and students are thousands of miles
apart, vet they look and speak as if
they are in the same room, the same
discussion cirele. They are interacting
in real-time with fullsized avatars
remarkably life-like, three-dimension-
al human representations. The
students can even “touch™ objects in a
laraway museum, experiencing ¢mi-

nently realistic tactile sensations,

* On afactory Hoor, a worker has ques
tions about how to use a piece of
machinery, so he or she summons a
remote expert for guidance. They talk
in real-time, and the expert answers

the questions

* A man i his living room goes shop-
ping by interacting in an immersive
home shopping channel that allows
him to see and talk o human repre-
sentations of remote store clerks and
“touch and teel” the products. Three-

A factory worker uses augmented
reality in asking for guidance from
a remote expert, who appears as a

life-like 3D human representation.
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dimensional audio makes it sound like

the real experience of shopping in a

mall

* Grandparents who can’t make the
long trip to see the grandkids instead
visit them in their own living room by
way ol an immersive environment,

These experiences may be
facilitated by unnoticed screens or
special goggles with object tracking

t .l!mlJilili:'\ that show both the virtual
scene and the real world. And, if the
high-speed history of information tech-
nology is anv guide, these scenarios are
possible within the next decade. But we
won't be sitting around waiting: We will
be using many of these technologies 1o
re-make the Internet as they are devel-
oped along the wav, For instance, new
forms of Immersive Audio, or
spatially-placed 3D sound, are
being added o the Internet lis-
tening experience,

I'his new paradigm can be
termed angmented veality—
remote scenes are transmittedd
ta a living room or factory
fleor to aungment the real envi
ronment. A person sees the
remote scene superimposed on
his or her real environment
I hl' 1-" tory \\f][!\l'i SCCSs |}]('
human representation of the
remote expert standing in
tront of him as an additon to
the real environment of the
lfactory Hoor. Graphics and ani-
mation can be transmitted as
well to angment the real envi
ronment. The real environment
becomes immersed in a remote environ
ment

It's not virtual reality, in which a per-
son sees only a virtual world by wearing
a head-mounted display. But, rather, it's
a combinaton of the real world with a
virtual world, a virtual world that
enhances and extends the real world
with simulated visual, aural and actile
experiences.

At the Integ
Center at the University of Southern

ated Media Systems

California, we are flt‘\l'lu!:in;; such mul
umedia technologies as advanced
interactivity features, video compres-
sion, 3D facial modeling and amimation,
and Immersive Audio(tm) for this new

reality
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If the high-speed
history of information
technology i1s any
guide, these scenarios
are possible within the

next decade.

I'he evolution of informaton
lt‘t'hnu]nm ])lllll[_\{“l'l'li]'\ [L¥] The-(lu'i-iuj;
ment ol angmented reality’s immersive
environments. The true breakthroughs
ol the past 30 vears include the establish-
ment of ARPANET, the precursor w the
Internet, the introduction of the micro
processor and the invention of the

personal computer in the 1970s, and

then the development of the Web brows-

erin the 1990s,

With the lh'\'vlu]unvllt of e-commerce
on the Web, there is tremendous pres
sure o come up with new wavs to buy
and sell products and services, to
enhance the Web's capabilities by
improving its speed, reliability and

capacity,

These pressures are
leading US 1o experiment

with improvements to how

humans interact with compu
ers, to question the clunky use
of the kevboard and mouse, 1o
search for more natural wavs
of interacting. Thev are lead
g us 1o find better wavs of
moving |'1||j_1(- amounts of
informaton from one place 1o
another, to re-think the cur
rent modes of wired and
wireless communications,

I'hev are leading us 1o devise
new wavs of searching for data
in digital form and manipulat
ing it, to investigate how we
might search databases by visual means
for the visual media ol photos or videos,
mstead of the way we have to do it now,
by searching with words alone.

Ihese explorations will lead us 1o a
new discovery of dramaticallyv new wavs
to svnthesize multimedia for etfects that
immerse the senses and envelop us in
immersive environments, moving from
the two dimensions of computers, TV,
and film to the three dimensions of auge
mented realiy,

Forrester Research of Cambri

Mass., spotted the rend recently, in
commenting on how broadband capa-
bilities will open up new possibilities:
“Broadband’s potential isn'tin faster
Web pages o interactive afterthoughis
overlaid on old TV assets. Instead, a new



The Net will become the
quintessential integrated
media system, opening on to a
grand vista, a truly uncharted
world of vast possibilities.

A researcher examines
a chemical bond in
three dimensions.
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torm will emerge o redeline mteractin
tv, immersing the audience ina collage
ot content and commerce.”

I he kev tool in :It'.l1i11'_'| this worle of
augmented reality is what is known in
the Internet world as the integrared
media svstem l‘ll]]llll|l'l-||_l\:'1f technolo
v that allows the creaton of
sophisticated mulumedia mformaton

The integrated media svstem s hinked
by an advanced infrastoructure of net
worked computers and mulumedia
equipment m a Media Immersion
Environment, which serves as a testhed
for new multimedia technologies, To
achieve “breakthrough functionality,’
the integrated media sysiem goes
bevond the general computing para
:11_-_;[]1 LO Creale Hmmersive environinmenis
with multimedia inlormation, such as
sound and video in three-dimensional
form, engineercd 1o be delivered easily
over the evolving wired or wireless net

works.

With the integrated media
system paradigm, break
throughs can be made in the four areas
of human-computer interfaces, databas
es, communications and applications
Our common human-computer inter
faces of the mouse, kevboard and even
the monitor will give wav to the spoken
word and sense of touch. Database tech
nology will be revamped to process and
integrate video, audio and haptics
(touch) data, which are much more il
ficult 1o |u.mi]l|.ll'.|[<- than text data
Wired and wireless communications net
works will be reworked for much greater
\Pt'('(l and reliabilitv. And, finally, new
.IE]}J“I allons, o1 l'l!l::]llt ts, will be crafted
using the new technologies and megrar
e results from “human factors” studies
on how to design for the best use n
people.

['his integrated media svstem para
digm will propel the leap trom o
simple two dimensions to complex,
three-dimensional immersive environ
ments delivered over the Internet, The
Net will beeome the quintessential inte
arated media system, opening on to a
arand vista, a ruly uncharted world of

vast |Jtn'-l|':'lll1i:'\_ z
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