2010 3

NICT

WASHINGTON | CORE



R&D 2010 3
1 2
1.1 4
12 R&D 6
1.3 IT R&D 10
2 11
2.1 11
2.2 16
2.3 18
24 21
2.5 23
3 R&D 24
3.1 24
3.2 37
3.3 48
4 R&D 55
4.1 55
4.2 R&D 56
Washington|CORE Page 1



R&D 2010 3
1
virtual reality Common
Virtual 20 1980
NASA Ames Research
Center

Jaron Lanier

HMD: helmet-mounted displays

Star Trek: The Next Generation

1

3D

holodeck ”

R&D
11

http://www nytimes.com/2010/01/12/technology/personaltech/12gesture html.

Washington|CORE
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DOD Department of Defense

NASA National

Aeronautics and Space Administration NIH National Institutes
of Health DOI Department of Interior
3

virtual worlds
World of Warcraft
MMORG

Linden Labs Second Life
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11

1980

1 ” 360

2 “Whatever Happened To...Virtual Reality?’ at

http://spaceresearch nasa.gov/general_info/21jun_vr_lite.html.
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1:
3D
(3-D graphics
(Animation)
360

(360-degree displays)

(Geometric modeling)
(Eye tracking)

(Stereo sound rendering)
(Voice recognition

(Speech synthesis)

(Audio fidelity control)

(Force feedback)
(Haptics)

(Temperature emulation)

(Olfactory stimulation)

(Olfactory emulation)

(Gustatory stimulation)

(Taste analysis and
emulation)

(Vestibular sensory
stimulation (equilibrium))

(Physiological psychology)

Washington|CORE
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“ Avatar ” 3D
1.2 R&D
3D
1960 MIT
1970
NSF National Science Foundation DARPA
DARPA Office of Naval Research
Central Intelligence Agency AT&T AT&T Bell Laboratories
1970 Air Force Bell Helicopter
MIT MIT Lincoln Laboratory

Washington|CORE Page 6
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1980
1990
George Lucas
ILM: Industrial Light & Magic ILM
Pixar Animation Studios
Renderman
Toy Story
DOD
1990 DOD
DOD
1998 25 2001
911 “ network-
centric warfare ”
2009
30

1990 NIH

Washington|CORE Page 7
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DOD U.S. Uniformed Health Service

CAVE: Cave Automatic Virtual Environment

CAVE
3D
CAVE
“ ? 3D
CAVE
CAVE 2
CAVE
“CAVE”
CAVE Fakespace Systems
CAVE
CAVE
3D
“ landscape ”

Washington|CORE Page 8
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3

1. CAVE

Figure 3: This view is a simulation of the view inside the CAVE,
Ooce again, ihe variables are the same as in Figure 4. The lef,
center and right images show the left, center, and right walls of
the CAVE respectively. The bottom image is the floor of the
CAVE.

. Jackson State University, Visualization Laboratory,
case study on Meteorology in Virtual Reality®

ActiveWorlds

2008
Federal Consortium for Virtual Worlds

3 httpy//vislab.jsums.edu/VIS/ metvr_8pdf.

Washington|CORE
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13 IT R&D

2. IT R&D

IT R&D
Networking & IT R&D program
HCI & IM: Human Computer Interaction and
Information Management
HCI & IM 12
human-in-the-loop 8
HCI & IM 2 5,000

NITRD NITRO Program Office
NSF DARPA NIST NASA
NOAA EPA 6
DOD VA

Department of Veterans Affairs

NITRD

15
100 500
1,500 7,500

Washington|CORE Page 10



R&D 2010 3
2
R&D
R&D

2.1

NSF

NSF “ ”

2 NSF
NSF
NSF
o Biological Sciences

and Engineering
o Engineering

CISE: Computer and Information Sciences

Washington|CORE
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. Geosciences
o MPS: Mathematics and Physical Sciences
. SBES: Social, Behavioral and Economic Sciences

CISE
CISE CISE Directorate
CISE 3

> CCF: Computing and Communication

Foundations division

> CNS: Computer and Network Systems
division
> IIS: Information and Intelligent Systems division
[ IIs
Human-Centered Computing -
Information Integration and Informatics
Graphics and
Visualization s

Washington|CORE Page 12
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2: s
Dongjun Lee $266,000
University of
Passivity-Based Tennessee at
Distributed Frameworks | Knoxuville
for Multiuser Shared
Haptic Collaboration
over the Internet
Doug James $508,000
Cornell
Sound Rendering for | University
Physically Based
Simulation
Zhigang Deng $498,000
Design and Evaluation | University of
of Socially Engaging Houston
Avatars James Blascovich
Univ. of
California at Santa
Barbara
Hong Tan $1,200,000
Purdue
Hand-Mounted University
Tactile Displays for William
Haptically Identifying Provancher
Shape and Dexterous
Manipulation University of
Utah
Washington|CORE Page 13




R&D 2010 3
Ann McNamara $266,000
A&M
The Effect Texas A&M
of Tiled Display on University
Performance in Multi-
Screen Immersive
Virtual Environments
Eiko Ikegami $149,000
The New
Virtual Ciwility, Trust, School University
and Avatars--Ethnology
in Second Life
NSF
s
CNS
3: CNS
David Waller $313,000 HIVE:
Huge Immersive Virtual
Miami University Environment
Enabling Large-Scale HIVE 1000
Multi-User Immersive
Virtual Reality
Simulations
Matthew Turk $309,000
25
Allosphere 10
(Equipping the Univ. of
Allosphere, an California at Santa 3D
Environment for Barbara
Immersive Data
Exploration)
Washington|CORE Page 14
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Horea llies $782,000

University of
Connecticut

Development of a
Gesture Based Virtual
Reality System for
Research in Virtual

Worlds
: NSF
NSF
CISE NSF
SBES Behavioral and Cognitive Science division ¢

Haptic Perceptual Instruments

Division of Civil, Mechanical &
Manufacturing Innovation “
A Hybrid Method to Support Natural Interaction of Parts in a
Virtual Environment ”

John Deere Company

NSF Office of the Director Office of
Cyber Infrastructure Brown University

“ Development of a
Next-Generation Interactive Virtual-Reality Display Environment for Science ”
3D 95

stereographic display

Washington|CORE Page 15
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Office of Industrial Innovation
and Partnership Innovega ¢
Optic-on-Eye Virtual Reality Display ”

SBIR: Small Business Innovation Research

Mirrorcle Technologies SBIR
MEMS
2.2
DARPA 3 5
1 DARPA
DOD
2.3 DARPA
DARPA
CAVE
DARPA
Information
Processing Technologies Office DARPA
R&D

Washington|CORE Page 16
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MANTIS: Multispectral Adaptive
Networked Tactical Imaging System MANTIS VNIR:
Visible/Near Infrared SWIR: Short Wave Infrared LWIR:
Long Wave Infrared

UrbanScape : MANTIS

3D

ULTRA-Vis: Urban Leader Tactical Response,
Awareness & Visualization ULTRA-Vis MANTIS
ULTRA-Vis

UPSD: Urban Photonic Sandtable
Display :
3D
DARPA
DARPA “
3D 7

Washington|CORE Page 17
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2.3
R&D
Congressional earmarks
DOD
University of Southern California ICT: Institute for
Creative Technologies ICT
ICT
ICT 760 ICT

Washington|CORE Page 18
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STTC: Army Simulation and
Training Technology Center
R&D
LVC: Live, Virtual, Constructive Simulations

STTC NATO

JIIM: Joint, Interagency, Intergovernmental Multi-National
NATO

STTC 600
1,500
SAVE: Synthetic Auto Virtual Environment
Judd Gregg Paul Hodes
SAVE
Vehicle
Control Training LLC 160
o Defense Research Sciences

Human Systems

Washington|CORE Page 19
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o Marine Corps Landing Force Technology
Human Performance, Training and Education

o Common Picture Applied Research
Human Factors and Organizational Design
3D

o Marine Corps Warfighter Protection Advanced Technology
Healthy and Fit Force

Pulse!! The Virtual Clinical Learning
Lab
A&M Texas A&M University
Solomon Ortiz
2005
1,470 2008
BreakWay Ltd.

Washington|CORE Page 20
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o Human Effectiveness Applied Research
Learning and Organizational Collaboration

LvC
2009 180 2010 420
. Command, Control and Communications

next-generation collaborative decision systems

o 240 $2.4 million Virtual Medical Trainer
Crew Systems and Personnel Protection

Mountain Top Technologies

2.4

NIH

2009

Washington|CORE Page 21
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4: NIH
Sergei Adamovich | $294,000
New
Optimizing Hand Jersey Institute of
Rehabilitation Post- Technology
Stroke Using Interactive
Virtual Environments
IGRI 3D Jason Geng $150,000
Xigen LLC
True 3D Display for
IGRI Xigen 3D
Peter Mundy $205,000
Virtual Reality and Univ. of
Augmented Social California at
Training for Autism Davis
Pat Banerjee $182,000
Univ. of lllinois
Spinal at Chicago
Surgical Simulation
Translational Research
Using Collocated Virtual
Reality
NIH

Washington|CORE
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2.5
. Centers for Disease Prevention and Control
National Institute for Occupational Safety and Health
o NASA NASA Johnson Space Flight Center

Pre-Flight Adaptation and

Virtual Reality Training Laboratory

Washington|CORE
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3 R&D
5
2 3
3D “ ”
Microsoft Research
3.1
DOD
DOD
distributed interactive simulations ”
R&D telehealth
telemedicine DOD
PTSD 2

Washington|CORE Page 24
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Department of the Army, Simulation & Training

Technology Center

U.S. Army Research,
Development & Engineering Command
Simulation & Training Technology
Center

Craig G. Langhauser

72
6,400 2008
URL http://mww.rdecom.army. mil/STT C/index.html

STTC: Sergeant First Class Paul Ray Smith
Simulation & Training Technology Center 2003
Congressional Medal of Honor STTC

2005 STTC 1980
1980
Project Manager for Training Devices
Central Florida Research Park 1991

1992 Simulation,

Training and Instrumentation Command

Washington|CORE Page 25
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2003 PEO-STRI:
Program Executive Office for Simulation, TRaining & Instrumentation
2005
STTC
STTC Craig G. Langhauser
2005 2008

STTC 5

> Embedded Training

> Medical Simulation Technologies

> Game Based Learning

> Synthetic Environment Tools Simulation

Environments

> Advancement of research for training

STTC 2 University of Southern California

ICT: Institute for Creative Technology 3.3
MATREX: Modeling Architecture for
Technology Research and Experimentation

STTC RDECOM: Army Research, Development
& Engineering Command 10

Team Orlando

Washington|CORE Page 26
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> University of Central Florida

> Army Research Institute for Behavioral and Social
Sciences

> Naval Air Warfare Center Training Systems
Command

> Program

Manager for Training Systems of the Marine Corps Systems Command

> Joint Development Integration Facility of the
Department of Defense

> the U.S. Coast Guard of the Department of
Homeland Security

STTC DARPA STTC 1,000 Office of
Naval Research Special Operations Command R&D
Defence R&D Canada UK Ministry of Defence
STTC
. - AW-VTT: Asymmetric Warfare-Virtual

Training Technology

AW-VTT

Washington|CORE Page 27
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2. AW-VTT

o DAGGERS:
Distributed Advanced Graphics Generator and Embedded Rehearsal
System DAGGERSD

DAGGERS

Washington|CORE Page 28
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o MATREX: Modeling
Architecture for Technology Research and EXperimentation

MATREX PEO-STRI

MOVES Modeling, Virtual
Environments & Simulation Institute

Naval Postgraduate School
MOVES MOVES Institute

Joseph Sullivan

40

URL http://www. movesinstitute.org/

MOVES

Washington|CORE Page 29



R&D 2010 3

MOVES 1996 MOVES
PC America’s Army
CAVE
MOVES Joseph Sullivan Sullivan
1998
MOVES
2001 MOVES
MOVES 7
MOVES
> Augmented Reality & Computer Vision
> Human Behavior Simulation
> Human Systems & Training
> Computer

Gaming, Visual & Web-based Simulation

> Simulation Modeling for Analysis

http://www.movesinstitute.org/about_background htm.

Washington|CORE Page 30
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MOVES Office of Naval Research Naval Air
Command Federal Law Enforcement Training Center
MOVES
MOVES European Aeronautic
Defence & Space EADS R&D CRADA: Cooperative R&D Agreement
Raytheon BBN Technologies
MOVES
2
o BASE-IT: Behavioral Analysis and Synthesis
for Intelligent Training BASE-IT
GPS
BASE-IT
o 3D Delta3D MOVES 3D
3D

3D

Washington|CORE Page 31



R&D 2010 3

T2: National Center for Telehealth & Technology

U.S. Military Health System

COE Defense Centers of
Excellence for Psychological Health & Traumatic Brain Injury

National Center for Telehealth &
Technology

Dr. Gregory A. Gahm

20 120
URL http://www.t2health.org/index.html
T2 PTSD TBI

T2

T2 2008

Washington|CORE Page 32
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2009 9
COE Defense Centers of Excellence for Psychological Health & Traumatic Brain
Injury T2
T2 Director Gregory Gahm
Deputy Director Mark Reger Executive
Officer Debbie Johnson

3. T2

Pz
ealirplesbamon vy

e Pee Dasplngrmsne
AT IR

Cemnberr Diwe tiom
Strategic Planning

o

oPs . =2y § TECH SYSTEMS

Focrnal
Lagistics
el Ty
AAmini=rmbinn

Camnaniks o

A0 W

: National Center for Telehealth & Technology, 2009 Annual Report
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. CTH: Clinical Telehealth Division
PC
o OPS: Operations Division DC T2
. ROSE: Research, Outcomes, Surveillance and

Evaluation Division ;

TBI
o TS: Technology Systems Division T2
TS 14
10
J P3: Population & Prevention Programs Division
always-on
o ITA: Innovative Technology Applications
Division
ITA
TBI
ITA DOD

Washington|CORE Page 34
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> Naval Medical Center San Diego

> Camp Pendleton Hospital

> Air Force Telehealth & Enterprise
Imaging

> Walter Reed Army Medical Center

> Office of Naval Research

> Ammy Telemedicine and Advanced

Technology Research Center

> Institute for Creative Technologies at
USC
> Emory University in Georgia
> Cornell University in New York
Virtual Reality Exposure Therapy T2
Virtual Iraq
T2
4 Madigan Army Medical
Center

Washington|CORE Page 35
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4, Virtusphere Chamber

: T2 Center, 2009 Annual Report

T2 Virtual Worlds research program

T2
TBI  PTSD

T2
PTSD

Washington|CORE Page 36
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3.2
tele-immersion
usc USC Institute for Creative Technologies
University of Southern California
Viterbi School of Engineering
Institute for Creative Technologies
Dr. Randall Hill, Jr.
2009 2016 7,850
URL http://ict.usc.edu
ICT
ICT

Washington|CORE Page 37
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ICT 1990 Anita Jones
R&D Director for Defense Research and
Engineering >
Paramount Studios
1999 UsC ICT 5
USC USC
Information Sciences Institute
Integrated Media Systems Center School of
Cinema-Television Annenberg School of
Communication
ICT
Lightstage
Avatar
Spiderman
RDECOM: Army Research, Development & Engineering Command 2009 9 ICT
7
ICT Randall Hill, Jr. Hill
NASA Jet Propulsion Laboratory
1995 usc 2000 6
ICT 2006 10 ICT

> “Army, USC Join Forces for Virtual Research,” at http://www.cs.virginia.edu/news/ ?item=47.

Washington|CORE
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Hill ICT Kim
LeMasters LeMasters ABC CBS
Walt Disney Company
LeMasters
J Stephen J. Cannell
Productions ICT
Digital Video Recorder TV
ReplayTV CEO
ICT 4
> Graphics Research
> Virtual Humans Research
> Social Stimulation Research
> Medical Virtual Reality Research
ICT
Office of Naval Research
U.S. Army Training and Doctrine Command NSF
ICT

Lawrence Livermore National Laboratory
Information Sciences Institute

Washington|CORE Page 39
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° FlatWorld
Flatworld
Simulation Control Architecture
sensory immersion
e 3D 3-D Teleconferencing ICT ICT
Graphics Laboratory 3D
3D
3D
5: 3D 3-D Teleconferencing System
D ICT
Washington|CORE Page 40
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. Scent Collar

AnthroTronix

ucC UC Berkeley Center for
Information Technology Research in the Interest of Society —

Tele-Immersion Program

University of California System

CITRIS
Tele-Immersion Project

Prof. Paul Wright

4

CITRIS 1

URL http://tele-immersion.citris-uc.org/

CITRIS: Center for Information Technology

Research in the Interest of Society

Washington|CORE Page 41
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1990 Gray Davis

Cal-ISIs: Institutes for Science and Innovation

ucC
James Demmel Richard Newton ucC
150
CITRIS
CITRIS
2005
CITRIS Ruzena Bajcsy Bajcsy
ucC
Gregorij Kurillo 3
ucC 360
3D
12 48
2 3D
4 4
8 -

Washington|CORE Page 42
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National Center for Supercomputing Applications 2
ucC

CyberArcheology
Tele-Immersion Program uc UC Merced

3D 1

Teleimmersive Geosciences
3D

Washington|CORE Page 43
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Stanford University
Virtual Human Interaction Laboratory

Stanford University
Department of Communication
VHIL

Prof. Jeremy Bailenson

10

URL http://vhil.stanford.edu/

VHIL: Virtual Human Interaction
Laboratory VR

VHIL 2003 50
Jeremy Bailenson
James Blascovich ucC
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2010

3

Bailenson

Jeremy Bailenson

2003
VHIL NSF
Systems WorldViz
Tele-Immersion Program
Proteus Effect
ucC

Environments and Behavior
Center

3D

ucC

cognitive implications

CITRIS

Cisco

Research Center for Virtual

Federal Judicial

Virtual Line-Up

Washington|CORE
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University of lllinois Electronic Visualization

Laboratory
University of lllinois
Department of Computer Science
Electronic Visualization Laboratory
Prof. Jason Leigh & Prof. Tom DeFanti
10
URL http://www.evl.uic.edu
uiC EVL: Electronic Visualization
Laboratory
EVL UIC College of Engineering
School of Art & Design
EVL 1970 NSF
1992 EVL CAVE
1995 ImmersaDesk 1998 PARIS
EVL Dan Sandin Jason Leigh Tom DeFanti
10
35
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EVL NSF
TRECC: Technology Research, Education, and Commercialization
Center NTT
Pacific Interface
Argonne National Laboratory
Industrial Virtual Reality Institute
International Center for Advanced Internet Research

CineGrid MechDyne Corporation

EVL

CAVERNSsoft G2

C++

EVL 1991 CAVE
GeoWall
3D
GeoWall Consortium
70

EVL UIC VRMed VRMed Lab

VR Phantom
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3

3.3
Microsoft Research
Microsoft Corporation
Microsoft Research
Microsoft Research
Redmond
Dr. Rick Rashid, Senior Vice President, Microsoft Research
800 Ph.D.
URL http:/mww.research.microsoft.com

Microsoft Research 1991

Washington|CORE

Page 48




R&D 2010 3

Micrasoft Research —— ‘Research

kedmond, Washnghos Lae, 1241
San Francsco, CalTonma fJun, 1950)
Carntidyge, iited Kirngdoe: {July, 19597}
BEeiing. China
Silkcon Val oy, Calfomia

e, Incia
Cammundye, Massachusulls

o
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400 B Pild Kassarchers |
MER xE I’
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Microsoft Research

500 IBM IBM
Research Rick Rashid

100

15 20
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1998 2001
Collaboration and Multimedia Systems
tele-meetings facial
modeling
Computational User Experiences
CUE: Computational User Experience
Desney Tan Tan -
8
CUE Mary Czerwinski
VIBE: Visualization and Interaction in Business and Entertainment 4
1 CUE
CUE
External Research
human-computer interfaces and visualization
CUE Project Natal
E3
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7: Project Natal Motion Sensor System

. Microsoft

Tan Natural User
Interfaces with Physiological Sensing
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Natural User Interfaces with Physiological Sensing

. Microsoft

Linden Lab

Linden Lab

Mark Kingdon, CEO

10

URL http://www.lindenlab.com
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Second Life
10
1999 Philip Rosedale
RealNetworks CTO
Rosedale 3D

CEO Mark Kingdon

Technology Joe Miller

Global Technology
America Online

IBM

Mark Kingdon

Platforms and

Frank Ambrose

developer relations policies
IBM

Washington|CORE
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Second Life Work
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4 R&D

1990

4.1

Metaverse World of Warcraft
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23

4.2 R&D

PTSD
R&D

R&D

Washington|CORE Page 56



