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The Ambiance
Send us your best students, please

Institute for Simulation and Training
n \isual System Laboratery (VMeshellf 1990)
s Media Cenvergence Laborateny (Stapleten 1999)
Computer Science
a Graphics and Distributed Precessing
School of Optics
s ODALab (Rolland)
Psychoelegy
u MITMIAF (Peter Hanecock)
Industrial Engineering
a Synergy (Kay Stanney)
+ Film & Digital Media, English (llext & Technology)
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Mixed Fantasy

Delivering MR Experiences

S, MS ISLE



Basic Concepts

Stery and mult=moedality invite
e Userrs Imaginatien; aleng for
the ride

Allew multiple experience. levels



Mixed Fantasy Continuum

Milgram’s Reality-Virtuality Continuum

Augmewented
Virtuality (AV) Reality (AR)
P.T. Barnum Aristotle’s-
Reality- Fg‘gasliﬁa' Media-
Imagination Y 4 compeling Reality Imagination

d \ Mixed Reality \ ‘
Continuum ‘ (The Play) }{é Continuum
Film

Traditional

Theme park Imaginary

Reality Novel

Magic Show

Jan-23-04 Mixed Fantasy 5



Mixed Reality

VIRTUAL REALITY

] h-_f'

AUGMENTED REALITY
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Divers, Swimmers, Waders

QuickTime™ and a
TIFF (LZW) decomp rrrrrr
are ded to i
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Production

StOrIEes
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MS Isle Collaboration
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Demo Dome KIosk
Portaple & Collaborative




Geeks and Freaks

Steryboard

Animatic

VR experience (linear, non-interactive)
VR experience (Interactive)

VIR experience

Woerking prototypes at each| stage
Eeedback at'each| stage
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Human Factors Studies

Seon;, really
It°s 1R the mail



MR MOUT
STC 3600
SET
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Physical Sets

»

and Activation

J | BEX like Smoke
iSlueiscreéin replaced Effects appear to
oy synthetic respond to viritual
Packdrops and used - explosion.

for clipping 3d models
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Planned HE Testing

ARIE MUlt-moeeal CUes
Evaluate efiectiveness o Viulu=moedalr (Audiey Visuaill A/ALHapHE)
Cuesyspaually; DirectiorRally; INoRESpaual ane nenEdireciienal:

M&S: Mixed Reality’ Tiraining| Effectiveness
Compare effectiveness o VMR spectrum: o traiming (love; Deskiop;
VRS VIR Wiith talig et acquIsSItien UnGer: SLress.

MCL: MR Audior Perception
AUGIG SEMANtICS, PERCEPLIGN O SDraldierdisplay n: Y-AXIS,
Aucie/Vistialrdeceptionimrsbravcie display:

MIT% Leader Decision Making

Erelimimany/ (MR 2:5)k THme Pressuedl Decisien-makingiwitnr s
Spatally registered Visual Cuesy(Vsitexi-hased)

Secondary (MRMFS:0): Unit Leadert IDecision Vaking in VO U
uraining.
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"""' T ARI Tests
| |"West \/isual Cues

Non Directional, Non
Spatial Cue

Fine Detail Spatial Cue

Directional |
Cue

Rough Detail Spatial cue
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Science & Technelogy

Integating cCompPenents
ACNIEVING INteractive: firdme liates



Tools of the Trade

Video See-
Thru Display
with Tracker
I

Virtual Assets

Desktop and

= . . Embedded
! é- Projection
Display
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Gra
m |

AUE

The Pleces

PhICs engine
1e Worknerse must adisplay: and analyze

0 ENgInes

s 30l engine and/er Multiple steree engines
Speciall effects (DMX contrelled actuators)
Senser servers; (trackers, light, sound, ...)
Stery engine (SE)

x [[he only ene whor understands semantics
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Delivery System

Bringing It Tegether




Graphnics Engine

Capiure real; augment withr virtual
x Blend animations; manage path movement; ...

Analyze scene andirelation) te Interactions

Communicate with: SE

a Simple’ pretoce!
SHARK PATH MAKE PATH PATH1
SHARK PATH LOOP
SHARK MAKE MODEL JAWS
SHARK ASSOCIATE SHARK_PATH
SHARK SHOW
SHARK LOOP SWIM 200
USER ASSOCIATE SHARK
USER MOVETO 0 0-1000 3000
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Challenge: Real-Time
Mixing of Real / Virtual

Placement of the virtual objects in the real scene
= Tracking / Registration
= Occlusion

Blending the virtual objects into the real scene
= Rendering

= Lighting (even virtual lights on real objects)

= Shadows (all combinations of real and virtual)

User interaction with the objects

= Selecting real/virtual objects

= Real done with impostors
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 (OCCIUSION a1 vIrtual oy,
‘eal ana vice Versa

> APProacnes
VIAIKET'S (SIZE ESUIMIALES GEPL)
sliromaskeying
JCCIUSION [MOGELS
SOMmputing aeptn oy SIETE0 VISIOnN
OIFSEIECIEG [ODJECLS 111 |SCETIE.




Chroma-Keying

Allows only two “layers”
= behind/in front

Appropriate for portals
= (doors, windows, etc.)

Standard Iin film/TV studios

Lighting Is difficult to control in MR
settings
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Lt
sl S
A

- right

Depth from Stereo

i ;ir_;

i L4 [ it
HE -4':1 + T T i i
s - -H -
- - rll'l it

left

CPU: 10.9 ms CPU+ GPU: 1.3 ms CPU: 113.6 ms
GPU: 1.49 ms
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GPU-Based Algorithms

Recenitly: 32-biit IEEE-standard floating poeint

Perfermance trends (John Poulten)
x CPU: In a year (14 months te )
s GPU: In a year (10 months te )
s Likely te remain true in the next few years

Parallelism
s & pipelines
s Each pipeline operates en 4-Vectors

Advanced functienality:
a Single cycle:
Sin and ces
Linear interpelation
Euclidean distance
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Blending the Real and the Virtual

» Using color-transfer to simulate:lighting
» lLighting the virtual ebjects
Compute lights from the real scene
Dynamic lighting subyerts pre-computation
Shading algorithms
Quality vs. speed
» Shadows
Cast by virtual objects
Cast by real objects

Jan-23-04 Mixed Fantasy 31



[lumination
Sing GPU)

((®




Wit sShadow. Without shadoew



Jan-23-04

Capturing Real Light

Lady Bug Acquires Dynamic Lighting

Mixed Fantasy
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Audio Engine(s)

Communicate withl SE using multicast
s RUn ferever, once started

Provide audioscape

s Synthetic audie: Ambient seunds, SEX, Voice
cCoOmmanads

s Event-triggeread peint source audio
m 3D Audierdirectional seuna
m Surround sound
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Challenges of Audio for
Interactive Environments

Must provide a means; ofi
MErging boethrreallanad
Virtual seund Sseulces

MUSt e able torplace
audio ini a truly: 3D space

Must have both pinpeint
aceuracy: as wellias
dififtised ambiance

MUust provide accurate
acousticall simulation
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DMX Engine(s)

Communicate with SE Using multicast UDP
a Can enter early or late
s RUnRITerever, once started

Tralk te devicesi using DMX preteco)

Provide: shew: efifects
x Lights

s Smoke

s Vioving oeljects (can that gets “hit*)
s Even falling walls' (Styrefoeam)

Jan-23-04 Mixed Fantasy 37



Special Effects

_,.F"

- Colorkinetics SmartJack3 (USB'to DMX) I” | j
- Colarkinetics JuiceBax2///iCalor MR Lights :

- Gilderfluke MP3:50/40

- 4 Channel Dimmer. Packs

- Pneumatic //'Smoke System

- Soeund| Transducers ("Bass Shakers?)

we
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Story Engine

Maintains “grotnd truth®

Delegatesi Benavior tervareus moedels
s EIniterstate

s Steering

Anthrepemorphic (ant, Wolf; ...)
Constraint-based

Rule-based

Physics-hbased

SUppoerts after-action review.
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LINIVERSITY OF CENTRAL FLORIDA

Computer Science
Charles E Hughes -- ceh@cs.ucf.edu
Paulius Micikevicius -- paulius@drake.armstrong.edu
Institute for Simulation&Training
Christopher B. Stapleton, + Digital Media -- chris@mcl.ucf.edu
Darin E. Hughes -- darin@mcl.ucf.edu
Scott Malo -- scott@mcl.ucf.edu

Matthew O’Connor -- matt@mcl.ucf.edu
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