
Index

abstract worlds  192
abstracts

biological cartographic virtual worlds  79
cognitive playground  347
creative writing  239–40
financial services  45
forensic simulations  201
information security  383
information systems  141
intelligence analysts  183
intelligence data analysis  123
market research  15
national security policymaking  163
negotiation  275
on-demand experience  217–18
system dynamics  103
3D datacenters  67
usability engineering  365
working environment  329

accessibility of technology  270, 285
actors  172–6
actuators  267–8
adaptive interfaces  59, 61–2, 155–6, 357–8
advertisements  34–5
Afghanistan training  291–4, 295–6
Africa  116
Age of Empires  390
agents

agent-based simulations  175
Artificial General Intelligence (AGI)  

226–7
autonomy  133–4, 135–6
control of  322–5
intelligent agents  373–4, 379
software agents  225–6, 229–30

Air Force training
artificial intelligence (AI)  304
Augmented Reality  292–3, 304–5
future research  307–8
glasses (optical)  291–2, 297–9, 304
Global Information Grid (GIG)  292, 

302–4

Personal Digital Assistant (PDA)  292, 
299–302

simulation  293–4, 305
“smart” clothing  292–3, 302, 304–5
story  291–4
synthetic worlds, use of  291, 295–6

An Inconvenient Truth (Gore)  110–111
analysis tools  40, 355–61; see also data; 

intelligence analysts; intelligence data 
analysis

android training  329–34
anonymity, in market research  24
anthrax outbreak  92–5
applications, and security  389–90, 391
architecture  339–41, 343–4, 357–8, 393
armed capital  172
Artificial General Intelligence (AGI)  226–7, 

230, 321–2
artificial intelligence (AI)

android training (story)  329–34
autonomy  133–4, 135–6
beliefs  245–9
creative writing  237–9, 240–249
crime scene analysis  202–4
data visualization  135–6, 321–2
future research  249–51
language  242–5, 326
language in  249–52
military training  304
mirror man (story)  313–17, 318
on-demand experience  219
Parahuman AI  222
social interaction  343
subjective consciousness  252–3
3D datacenters  71, 74–5, 76
training collaborators  293, 304

attention, and cognition  5
audio  156, 211, 264
Augmented Reality

abstract  201
characteristics of  205–6
cognition  211–12
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future research  208–12
interfaces  210–211
limitations of  206–7, 208
military training  292–3, 304–5
spatial model  209–10
story  201–5
technological requirements  205–8
visual tracking  209–10
visualization  210–211
see also Virtual Reality

autonomy  133–4, 135–6, 225–6
AutoTutor  296
avatars

Artificial General Intelligence (AGI)   
230

autonomy  133–4, 135–6
body movements  323–4
collaboration  131
creative writing  237–9
crime scene analysis  202–4
disabilities, reducing the effects of  264
financial services  54, 58
future developments  37–8, 39
intelligence data analysis  124
market research  16–17, 26–7, 29, 30–31, 

34, 35
negotiation  276, 282, 283, 285
realism of  228
security  384, 389–90
social adjustment  285
standardization across virtual worlds  

35–6
training mentors  292

bandwidth  335–6
battery life  300–301
Battlefield 2 game  340
behavioural analysis  177–8
behavioural research  40, 41
behavioural theories  170–171, 180
beliefs

future research  249–51
as human characteristic  241, 252–3
theory of mind (ToM)  245–9

“big picture” visualization  146, 153
biochemistry  83, 91
biological cartographic virtual worlds

abstract  79
historic use of cartographic methods  

96–8

model of world vs. alternative world  
98–9

photographic vs. cartographic 
representation  95–6

precision, importance of  98–9
story  79–95

biometrics  376–7
Black Gold Oil (story)  275–80
Bolden, Major General Charles  2
botany  83
Brain Machine Interfaces (BMIs)  258–61, 

266–8
brain scanning  313–17, 321, 324
brain sensors

Brain Machine Interfaces (BMI)  266–8
datacenter  68, 75
disabilities, reducing the effects of  

258–61
usability engineering  372–3

BrainGate Neural Interface System  266
Browne, Vice Admiral Herb  1–2
browser plug-ins  342
business plans

collaborative devices  52–5
coordination of synthetic worlds  60–61
data  55–9
future research  51–2, 63
navigation of displays  59–60
performance assessment  62–3
story  45–51, 64

Call of Duty  306
capital  172–6
cartographic virtual worlds

abstract  79
historic use of cartographic methods  

96–8
model of world vs. alternative world  

98–9
photographic vs. cartographic 

representation  95–6
precision, importance of  98–9
story  79–95

Case-Based Reasoning (CBR)  194–5
causal theories  170–171
Cave Automatic Virtual Environment (CAVE)  

54, 264, 372
cell biology  83, 90–91
cell phones  336; see also mobile devices
character construction, in creative writing



Index 401

abstract  239–40
AI character creation  240–249
beliefs  241, 245–51, 252–3
externalization in  239–40
future research  249–51
language  242–5, 249–52
story  235–9

character-driven story generation, for training 
use  296

chatterbots  296
cheating in online games  388–90
chemistry  83, 91
CHIMES (Computer-Human Interaction 

Models)  374
China  111, 116
circular economies  119
client-server architecture  393
climate change analysis

abstract  103
future research  116–19
stories  103–7, 347–54
use of synthetic worlds  107–16
working environment  338

clothes
control of virtual agents  322
training use  292–3, 302, 304–5
usability engineering  367, 376–7, 379

CO2 emissions
future research  116–19
measurement story  103–7
use of synthetic worlds  107–16

Cobalt  393
cognition

Augmented Reality  211–12
character construction, in creative writing  

240–249
and context  132
and storytelling  4–7
treatment via telerehabilitation  262–3

cognitive playground
abstract  347
cognitive surplus  306
story  347–54
use of synthetic worlds  355–61, 378

cognitive user interface (UI)  68, 75, 76
collaboration

computer-supported collaborative work 
(CSCW)  158

for creative thinking  355
devices for  52–5, 131

future research  134–5, 155
information systems  153–4
intelligence analysts  193
Miramar  150, 153, 157
qVerse  223–4
software agents  229–30
user interface (UI)  151–3

combat training, see military training
commodity stocks  175
communication

for creative thinking  355
devices for  52–5
as human characteristic  241
natural language  242–5, 249–52, 374–6
and security  390, 391

communities  18–19
competition  29
computer mouse  157
computer science  180
computer-human interfaces

critical thinking facilitation  360, 378
future research  134, 135–6, 197
information systems  358
Miramar  148–51, 153, 154, 157
negotiation  284

consensus building
abstract  275
electronic negotiation systems (ENSs)  

282, 283
engagement, modes of  283–4
future research  284–5
interaction  281
negotiation support systems (NSSs)  

281–2, 283, 284
story  275–80
tools  280–284, 285–6

context  132, 357, 374–6
CONtinuous OPerations (CONOP)  193, 197
conversation  242–5, 295–6
cookies  29
CootieWorld  79–95
CPU technology  335, 340, 342
creative thinking

abstract  347
story  347–54
use of synthetic worlds  355–61, 378

creative writing
abstract  239–40
AI character creation  240–249
beliefs  241, 245–51, 252–3
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externalization in  239–40
future research  249–51
language  242–5, 249–52
story  235–9

crime scene analysis
abstract  201
future research  208–12
story  201–5
technological requirements  205–8

critical thinking
abstract  347
story  347–54
use of synthetic worlds  355–61, 378

Croquet  393
cryptography  391
CYBer INTelligence (CYBINT)  131
cyber terrorism (story)  183–91
cybergloves  322, 323
cybersuits  322
Cyworld  17

data
collection by software agents  225–6
comprehension  129–30, 132
dynamic data  230
environmental analysis  114
financial services  55–9
information systems  143, 146
intangible information  169–76
integrity  359–60
interaction with  59–60
market research  41
navigation  59–60
online game attacks  388–90
perception  129, 132
prediction  130, 132
privacy  358–9
recordings  61
relevance  148
storage  154–5
synthetic worlds  390–392, 394–5
validity of  36–7, 41
see also intelligence analysts; intelligence 

data analysis
data gloves  263, 265
data security

abstract  383
access  285, 358–9
future research  392–4
story  384–6

synthetic worlds  386–8, 390–392, 394–5
data visualization

cognitive playground  355–61
existing technology  317–20
future research  326
story  313–17, 318
technological advances needed  135–6, 

320–325
see also visualization

datacenters
abstract  67
artificial intelligence (AI)  71, 74–5, 76
cognitive user interface (UI)  68, 75, 76
future research  75–6
grids  68, 73–4, 75–6
simulation  70–73, 74, 75
story  67–73

De Humani Corporis Fabrica (Vesalius)  
96–7

Decision Space  189, 191, 194
Decision Support  305
Defarge, Tara (story)  347–54
Defense Advanced Research Projects Agency 

(DARPA)  291, 298–9
denial of service attack  390
depth interviews  21
desire  241
developmental biology  83
digital game-based learning (GBL)  295–6
Digital Terrain Elevation Database (DTED)  

299–300
disabilities, reducing the effects of

Brain Machine Interfaces (BMIs)  266–8
future research into helpful technologies  

268–71
story  257–61
telerehabilitation  261–3
user interface (UI) evaluation  374
Virtual Reality  263–6

disaster management  67–73
display size  192
DNA model  97
DOOM  388
Doom OS  75
DS (Nintendo)  342
dynamic data  230
dynamic environment  192–3, 284

ecology  83, 87–8, 147–8
economic capital  172



Index 403

economic growth  109, 111
economics, and system dynamics  118–19
education  41–2
electroencephalograms (EEG)  266–7, 268, 

291, 299, 376–7
electron microscopes  90–91
electronic negotiation systems (ENSs)  282, 

283
Electronic Visualization Laboratory (EVL)  

54
ELIZA  296
email  19–20, 143
emergency management  67–73
emotion  158, 252–3, 322
Emotiv Systems  76, 268, 373
empathy  313–17, 318
encryption  391
energy scavenging  301–2
energy sources for mobile devices  300–302
engagement, modes of  283–4
environment, in national security models  174
environmental analysis (system dynamics)

abstract  103
eco detective story  347–54
future research  116–19
story  103–7
use of synthetic worlds  107–16

EPIC model of memory  4–5
epidemiology  83, 85–7
Escher  151–3, 154, 157
eSense  376
ethnographic consumer research  18–19, 21, 

31–2, 33
European Union (EU)  116
ExitReality  342
experience  295–6; see also on-demand 

experience
expertise  217–18
explicit knowledge  228
exploration  177–8
extensional logics  246
externalization  239–40

Facebook  343
factoids (“shoebox£)  146, 151, 152, 184,  

196
false-belief test  245–7
feedback from users  269
fiction writing  208; see also creative writing
field avatars, use in market research  26–7

financial services
abstract  45
collaborative devices  52–5
coordination of synthetic worlds  60–61
data  55–9
future research  51–2, 63
navigation of displays  59–60
performance assessment  62–3
story  45–51, 64

fingers, rehabilitation of  263
first-order logic (FOL)  242–5, 246
focus groups  16–17, 20–24
forensic simulations

abstract  201
future research  208–12
story  201–5
technological requirements  205–8

fraud  63
fuel cells  301
functional magnetic resonance imaging 

(fMRI)  266–7
functional near-infrared imaging (fNIR)  291, 

299
functional near-infrared spectroscopy (fNIRS)  

266–7
future research

Artificial General Intelligence (AGI)  227, 
230

Augmented Reality tools  206–8
creative writing  249–51
critical thinking facilitation  358
data visualization  326
datacenters  75–6
disabilities, reducing the effects of  

268–71
financial services  51–2, 63
forensic simulations  208–12
information security  392–4
information systems  154–8
intelligence analysts  196–8
intelligence data analysis  134–6
market research  35–42
military training  307–8
national security policymaking models  

180
negotiation  284–5
on-demand experience  228–31
risk analysis  51–2, 63
social interaction  343
software agents  229–30
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synthetic worlds  116–19, 180, 197
system dynamics  116–19
time travel  229
usability engineering  377–80
working environment  154–8, 342–4
see also research

game theory  173
game-based learning (GBL)  295–6
games

Brain Machine Interfaces (BMI)  268
brain sensors  373
CootieWorld  79–95
digital game-based learning (GBL)  

295–6
higher order thinking skills  356
immersive environments  192
Second Life as  98, 99
security in  388–90
training use  293, 295–6, 305, 306

garments, see clothes
Georgia (story)  123–9
gestures  59–60
Gibsen, Fenwick (story)  235–9
glasses (optical)

business planning  46–8
Cave Automatic Virtual Environment 

(CAVE)  264, 372
crime scene analysis  202, 207
military training  291–2, 297–9, 304
mobile collaborative devices  53
usability engineering  367
working environment  337

Global Earth Observation System of Systems 
(GEOSS)  114

global environmental analysis
abstract  103
future research  116–19
story  103–7
use of synthetic worlds  107–16
working environment  338

Global Information Grid (GIG)  292, 302–4
gloves  263, 265, 322, 323
goggles, see glasses (optical)
Google Earth  95–6
Google Lively  338, 342
GPS (Global Positioning System)  98–9, 206, 

207
graphical user interface (GUI)  210–211, 374
graphics  299

grids
datacenters  68, 73–4, 75–6
servers  337, 342–3

guides, software agents as  225–6
Guitar Hero  337
GUITESTER2  374

hands, rehabilitation of  263
Head Mounted Displays (HMDs)  264, 304, 

384–5, 391
head tracking  157, 298
heads-up displays  60, 202
healthcare  261–3, 355
higher order thinking skills  355–61
high-performance computing clusters (HPC)  

342–3
holograms  126–7, 372
HUMan INTelligence (HUMINT)  131, 133
human personhood, characteristics of  241, 

252–3
human will  241
human-computer interfaces

critical thinking facilitation  360, 378
future research  134, 135–6, 197
information systems  358
Miramar  148–51, 153, 154, 157
negotiation  284

hypothesis testing
abstract  79
intelligence data analysis  132
model of world vs. alternative world  

98–9
scientific method  80, 180
story  79–95
synthetic worlds  95–9

IBM  342–3
identities, authentication of  37
IMage INTelligence (IMINT)  131
images, quality of  299
“images first” techniques for interaction  211
immersive environments  54–5, 192–3, 371–3
implicit knowledge  228
IMVU  334, 339
in silico research  79–95
India  111, 116
inertial measurement unit  298
information analysis, cognitive playground  

355–61
information architecture  357–8
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information ecology  147–8
information management  307–8
information optimization  131–3
information security

abstract  383
access  285, 358–9
future research  392–4
online game attacks  388–90
story  384–6
synthetic worlds  386–8, 390–392, 394–5

information systems
abstract  141
adaptiveness  357–8
collaboration  153–4
Escher  151–3, 154, 157
future research  154–8
information ecology  147–8
intelligence of  357–8
Miramar  148–51, 153, 154, 157
personalised news  148
story  141–6

infrastructure  38–40, 390, 391, 394
input devices  157–8
instant messaging  34
institutions in virtual worlds  36–7, 39
intangible information  169–76
integrity of data  359–60
Intel  148–51, 153, 154, 157, 335
intelligence analysts

abstract  183
Decision Space  189, 191, 194
future research  196–8
MindSnaps  188–9, 193–4, 197
Solution Worlds  185–9, 194–5, 197–8
story  183–91, 193
synthetic worlds  191–3, 198
Time Machine  186–7, 196, 198
see also on-demand experience

intelligence data analysis
abstract  123
future research  134–6
information optimization  131–3
story  123–9
supervised adjustable autonomy  133–4
uses of synthetic environments  129–30
visual fusion  130–131
see also national security policymaking

intelligent agents  373–4, 379
intelligent buildings  118
intelligent information systems  357–8

intelligent tutoring systems (ITSs)  295–6
interconnectedness  387–8, 392
interfaces

adaptive interfaces  59, 61–2, 155–6, 
357–8

Augmented Reality  210–211
future research  134, 135–6, 342
Miramar  148–51, 153, 154, 157
working environment  336–7

Intergovernmental Panel on Climate Change 
(IPCC)  111, 116, 117

Intergrids  73–4
Internet

ethnographic consumer research  31–2
focus groups  20–22
market research  21
observation  29–30
as parallel processor  74
recruitment  33
surveys  24–5
test markets  21, 28
working environment  335–6, 342

interoperability  338–9, 343
interruption  211–12

KARMA  307
keyboards  371, 372
kiosks, for access to virtual worlds  30–31
knowledge

education  41–2
as human characteristic  241
intelligent tutoring systems (ITSs)   

295–6
representation  227–8, 230–231
see also critical thinking; on-demand 

experience
Kyoto Protocol  115

label management  307–8
language

artificial intelligence (AI)  242–5, 249–52, 
326

intelligent tutoring systems (ITSs)  296
metadata language  357, 358
translation  368
usability engineering  374–6

latency  154, 155
laws relating to synthetic worlds  338, 343
LCNL (logically controlled natural language)  

245, 249–52
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learning  295–6; see also critical thinking; 
on-demand experience

lenses  60
life coaching  304
Life Logging  xxi
LifeShirt  302
Litesim  338
logical systems of language  242–5
logistics  118

machine translation (MT)  376
Madden NFL Football™  390
mapping  209–10
Mapquest  95–6
market research

abstract  15
ethnographic consumer research  18–19, 

21, 31–2, 33
focus groups  16–17, 20–24
future research  35–42
observation  18, 21, 29–31
story  15–20
surveys  19–20, 21, 24–8
techniques  21
test markets  17–18, 21, 28–9

mathematics  180
mechanical energy  302
medicine  261–3
Medina, Carmen  168–9
MediSim  264
memory  4–7, 151
metadata language  357, 358
microbiology  83
Micrographia (Hooke)  96
MIDI Maze  388
migration of data  67–73
military training

artificial intelligence (AI)  304
Augmented Reality  292–3, 304–5
future research  307–8
glasses (optical)  291–2, 297–9, 304
Global Information Grid (GIG)  292, 

302–4
Personal Digital Assistant (PDA)  292, 

299–302
simulation  293–4, 305
“smart” clothing  292–3, 302, 304–5
story  291–4
synthetic worlds, use of  291, 295–6

mind, theory of (ToM)  245–9

Mindball  377
MindSnaps

intelligence analysts  188–9, 193–4, 197
system dynamics  104–5, 107, 113

Miramar  148–51, 153, 154, 157
mirror man (story)  313–17, 318
Mirror Worlds  192
mixed-initiative environments

abstract  123
future research  134–6
information optimization  131–3
story  123–9
supervised adjustable autonomy  133–4
synthetic environments  129–30
visual fusion  130–131

MMOGs (massively multiplayer online 
games)

cognitive surplus  306
history of  383
and market research  38–40
security attacks  388–90
supporting infrastructure  38–9

mobile augmented reality  211
mobile devices

Augmented Reality  206
collaboration  53–4
Personal Digital Assistant (PDA)  

299–302
working environment  336, 342

mobility, of data  155
models

composition  171–6
construction  170–171
financial services  56
model of world vs. alternative world  

98–9
visual analytics  58–9

molecular biology  83
Moore, G.E. (Moore’s Law)  141, 252, 300, 

334–5
MOOs (MUDs, Object Oriented )  341, 383, 

388, 392
motion capture  322, 326
motor rehabilitation  263, 264–6
mouse, as input device  157
Movie Magic Screenwriter (software)  240
Movie Outline v3 (software)  240
MSN  343
MUDs (Multi User Domains/Dungeons)  341, 

383, 388, 392
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multi-disciplinary research  269
multi-sorted logic (MSL)  242–5
murder mysteries  246
muscular sensors  258–61, 263
Myanmar  116

narrative intelligence  4
National Center for Biotechnology 

Information (NCBI)  80
National Geospatial-Intelligence Agency 

(NGA)  299–300
National Oceanic and Atmospheric 

Administration (NOAA)  303, 317
national security policymaking

abstract  163
challenges  168–80
future research  180
intangible information, collection of  

169–70
model composition  171–6
model construction  170–171
model update and validation  176–7
real world challenge  178–80
search methods  178, 179
story  164–8, 181
synthetic worlds, behaviour of  177–8
see also intelligence data analysis

natural language  242–5, 249–52, 374–6
negotiation

abstract  275
electronic negotiation systems (ENSs)  

282, 283
engagement, modes of  283–4
future research  284–5
interaction  281
negotiation support systems (NSSs)  

281–2, 283, 284
software  282–3
story  275–80
tools  280–284, 285–6

netnographic study  18–19, 31–3
neural sensors

Brain Machine Interfaces (BMI)  266–8
datacenter  68, 75
disabilities, reducing the effects of  

258–61
usability engineering  372–3

NeuroSky  268
Neurotrophic Electrode  266
New York Stock Exchange (NYSE)  52

news  52, 55, 141–2, 148, 220
Nobel Peace Prize  111
noise (interruption)  211–12
normal maps  336
Novamente LLC  227
NVidia Tegra chips  301

observation  18, 21, 29–31
on-demand experience

abstract  217–18
Artificial General Intelligence (AGI)  

226–7, 230
future research  228–31
knowledge representation  227–8, 

230–231
qVerse  223–4, 228–9
software agents  225–6, 229–30
story  218–23, 231
time travel  224–5, 229
see also intelligence analysts

OpenCog  314–16, 321–2
OpenSim(ulator)

architecture  343–4
grids  75, 337
interoperability  338
robotics  325
synthetic worlds  334

OptimalGrid  75
optimistic synchronization  154, 155
ordering conflicts  154, 155
organic chemistry  91
organic light-emitting diode (OLED)  192
OSGrid  337

pandemics  92–5, 164–8
Parahuman AI  222
parallel processors  73–4, 335, 340
parallel worlds  228–9
parallelization of reasoning  251
Participatory Action Research (PAR)   

269
pattern matching  221–2
peer-to-peer networks  393
persistence  192
Personal Digital Assistant (PDA)  292, 

299–302
personal information  63
personal relationships  18–19
personalisation  148, 155–6
phicons  60
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photographs vs. cartographic representation  
95–6

photorealistic relief maps  127
physiological sensors  142, 157–8
physiometrics  376–7, 379
planning algorithms  357
Playstation 3 (PS3)  337, 342
policymaking, see national security 

policymaking
political capital  172
population biology  83
population growth  109, 111
portability  336, 342
Poser 7 (software)  240
power source for mobile devices  300–302
Prefuse  158
presentations  145–6
PrimPlotter  317, 319
Pritchard, M.  390
privacy  63, 155, 285, 358–9
Processing  158
protocols  393–4
PSP  342
psychology  158

qVerse
abstract  218
Artificial General Intelligence (AGI)  

226–7, 230
future research  228–9
knowledge representation  227–8, 

230–231
on-demand experience  223–4, 228–9
software agents  225–6, 229–30
story  218–23
time travel  224–5, 229

Qwaq Forums  150

rasterization  299–300
Realm Online, The  388
reasoning  231, 241, 251
recognition primed decision making  131
recollection  4–7, 151
recruitment, for market research  27, 33–5
rehabilitation  261–6, 269
Remembrance Agent  151
Remote Console (ReCon)  265
rendering  299–300, 336
report writing  370–371
representation of data  56–9

representation of knowledge  227–8, 230–231
research

precision, importance of  98–9
using CootieWorld  79–95
using virtual worlds  95–9
see also future research

responsiveness  336
risk analysis

collaborative devices  52–5
coordination of synthetic worlds  60–61
data  55–9
future research  51–2, 63
navigation of information displays  59–60
performance assessment  62–3
story  45–51, 64

robotics  305–6, 324–5, 326
robustness of technology  269–70
Russia  116, 123–9

SAIL  334
Samborra (story)  45–51, 64
Sands, D. (story)  15–20
scenario generation, for training use  296
scenery  151
schemata  6–7
science fiction  208
scientific method  80, 180; see also 

hypothesis testing
screens, in the collaborative environment  

53–5
scripting  340, 341, 342
search methods  178, 179
Second Life

advertisements in  34–5
as alternative world  98, 99, 303
architecture  340–341, 343–4
bandwidth required  335
browser plug-in  342
data visualization  318–19
disabilities, reducing the effects of  264
false-belief test  245–7
focus groups  22–3
future of  334
global environmental analysis  338
interoperability  338, 339
qVerse  224
security  395
social interaction  306–7
surveys  27
as synthetic world  388



Index 409

virtual test markets  17, 31
see also Virtual Reality; virtual worlds

SecondInventory  339
security, of information

abstract  383
access  285, 358–9
future research  392–4
online game attacks  388–90
story  384–6
synthetic worlds  386–8, 390–392, 394–5

security policymaking, see national security 
policymaking

self-consciousness  241
self-expression  30
self-motion  298
Semantic Web  358
semantics  135, 227
sensitivity analysis  178
sensors

critical thinking facilitation  360
emotion capture  322
environmental analysis  103–4, 114
intangible information, collection of  

169–70
market research  29, 36, 38, 39
physiological  142, 157–8
“smart” clothing  302, 304–5
system dynamics  113, 117
telerehabilitation use  258–61
3D datacenters  68, 75
usability engineering  367

servers  337, 339–40, 342–3, 393
SHERLOCK  374
“shoebox” (working library)  146, 151, 152, 

184, 196
shopping  19, 27–8, 29–31
SIGnals INTelligence (SIGINT)  131, 133
SimCity: Societies  338
simulation

military training  293–4, 305
robotics  324–5, 326
3D datacenters  70–73, 74, 75

situation awareness  142
“smart” clothing

control of virtual agents  322
training use  292–3, 302, 304–5
usability engineering  367, 376–7, 379

Smith, Airman Basic Steve (story)  291–4
Snow Crash (Stephenson)  223–4
social capital  172–6

social interaction
future research  343
social networks  305
story  313–17, 318
synthetic worlds  306–7
working environment  337–8

social interconnectedness  387–8, 392
social sciences  40, 42, 180
socially acceptable technology  270, 285
software

Artificial General Intelligence (AGI)  321
Brainware (story)  329–34
creative writing  239–40
development tools  156–7
market research  38, 40
negotiation software tools  282–3
visualization  299–300, 326

software agents  225–6, 229–30
Solution Worlds  185–9, 194–5, 197–8
sonification  156
sound  156
Space and Naval Warfare Systems Center 

(SPAWAR)  2
spatial model  209–10
spectacles, see glasses (optical)
Standard & Poor’s 500  111
standards, for virtual worlds  36–7
stereoscopic glasses  264
stock exchanges  52
stories

android training  329–34
biological cartographic virtual worlds  

79–95
cognitive playground  347–54
creative writing  235–9
data visualization  313–17, 318
disabilities, reducing the effects of  

257–61
financial services  45–51, 64
forensic simulations  201–5
information systems  141–6
intelligence analysts  183–91, 193
intelligence data analysis  123–9
marketing research professional  15–20
military training  291–4
national security policymaking  164–8, 

181
negotiation  275–80
on-demand experience  218–23, 231
recognition primed decision making  131
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security  384–6
system dynamics  103–7
taxonomies of  3
3D datacenters  67–73
time travel  229
training use  296, 329–34
usability engineering  365–71
see also storytelling

storytelling
author’s experience of US Navy  1–2
and cognition  4–7
history of  3
uses of  3–4
see also stories

stroke rehabilitation  265
subjective consciousness  241, 252–3
supervised adjustable autonomy  133–4, 

135–6
surveys  19–20, 21, 24–8
Sverdlovsk anthrax outbreak  92–5
synchronization  154, 155, 196
synthetic divide  285
synthetic science  180
synthetic worlds

architecture  339–41, 343–4
behaviour  177–8
cognitive playground  355–61
coordination of  60–61
creative writing  240–249
crime scene analysis  205–12
data  73–5, 317–25, 390–392, 394–5
disabilities, reducing the effects of  261–8
exploration  177–8
financial services  45–51, 64
future research  116–19, 180, 197
Global Information Grid (GIG)  292, 

302–4
hypothesis testing  95–9
information management  307–8
information systems  146–54
intelligence analysts  191–3, 198
intelligence data analysis  129–34
market research  20–35
military training  291, 295–6
national security policymaking  168–80
negotiation  280–284, 285–6
on-demand experience  223–8
vs. real world  178–80
search methods  178, 179
security  386–8, 390–392, 394–5

social interaction  306–7
system dynamics use  107–16
usability engineering  371–3
working environment  334–41
see also virtual worlds

system dynamics
abstract  103
future research  116–19
story  103–7
use of synthetic worlds  107–16

System-on-a-Chip (SoC)  301

tablet computers  54
task decomposition  358
technical sensors  169–70
Technology Acceptance Model (TAM)  270
telemedicine  261–3
telerehabilitation  261–3
telerobotics  305–6
temporal distortions  186–7, 196
test markets  17–18, 21, 28–9
testing

abstract  365
future research  377–80
rehabilitation technologies  269
story  366–70
synthetic worlds  371–3

theory of mind (ToM)  245–9
There.com  339
thermal energy  302
Third Life (story)  329–34
3rd Rock Grid  338–9, 341
3D

character construction, in creative writing  
240–241

collaboration  53–4, 153–4
crime scene analysis  203
financial data  59–60
input devices  157–8
intelligence data analysis  134
interfaces  210–211
Miramar  148–51, 153, 154, 157
software development tools  156–7
spatial model  209–10
stock exchange trading  52
synthetic worlds  191–3
system dynamics  117
user interface (UI)  156
visual tracking  209–10
visualization  210–211



Index 411

web standards  35–6
workspaces  143–4

3D datacenters
abstract  67
artificial intelligence (AI)  71, 74–5, 76
cognitive user interface (UI)  68, 75, 76
future research  75–6
grids  68, 73–4, 75–6
simulation  70–73, 74, 75
story  67–73

Time Machine  186–7, 196, 198
time travel

biological cartographic virtual worlds  98
for creative thinking  355
future research  229
intelligence analysts  186–7, 196, 198
on-demand experience  224–5, 229

tracking  209–10
training

artificial intelligence (AI)  293, 304
Augmented Reality  292–3, 304–5
future research  307–8
games  293, 295–6, 305, 306
glasses (optical)  291–2, 297–9, 304
Global Information Grid (GIG)  292, 

302–4
Personal Digital Assistant (PDA)  292, 

299–302
simulation  293–4, 305
“smart” clothing  292–3, 302, 304–5
synthetic worlds, use of  291, 295–6
USAF story  291–4

transistors  335
translation of language  368
TUNE  374

uForms  155
Ultima Online (UO )  341
United Kingdom (UK)  107, 114
United Nations Framework Convention on 

Climate Change (UNFC)  114
United States Air Force (USAF) training

artificial intelligence (AI)  304
Augmented Reality  292–3, 304–5
future research  307–8
glasses (optical)  291–2, 297–9, 304
Global Information Grid (GIG)  292, 

302–4
Personal Digital Assistant (PDA)  292, 

299–302

simulation  293–4, 305
“smart” clothing  292–3, 302, 304–5
story  291–4
synthetic worlds, use of  291, 295–6

United States (U.S.)  107, 116
United States (U.S.) Director of National 

Intelligence  168
United States (U.S.) Navy  1–2
unrestricted natural language (UNL)  244–5, 

249–52
updates  176–7
usability engineering

abstract  365
future research  377–80
intelligent agents  373–4
natural language  374–6
physiometrics  376–7
story  365–71
synthetic worlds  371–3

user cognition, see cognition
user interface (UI)

automated evaluation  373–4, 378
cognitive user interface  68, 75, 76
collaboration  151–3
future research  154–8, 342
3D difficulties  156
working environment  336–7

user testing
abstract  365
future research  377–80
rehabilitation technologies  269
story  366–70
synthetic worlds  371–3

users, and security  389, 390–391
USS Coronado  1–2

validation  176–7
verification  177
vestibular system (inner ear)  298
v-focus groups  16–17
Video Game Cognitive Viability Index  356
view management  308
VIEW of the Future  376
virology  83, 91
virtual agents  322–5; see also agents
virtual experiments  18
virtual focus groups  16–17
virtual keyboards  371, 372
Virtual Reality  17–18, 217–18, 263–6;  

see also Augmented Reality
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virtual server room (IBM)  317–20
virtual test markets  17–18, 21, 28–9
virtual walk-throughs  18
virtual worlds

biological cartographic virtual worlds  
79–95

competition  29
coordination of  60–61
ethnographic consumer research  21, 33
focus groups  16–17, 22–4
future developments  35–42, 95–8, 321–5
institutional practices  36–7
market research  15–20, 21, 33, 35–42
model of world vs. alternative world  

98–9
observation  21, 30–31
recruitment  27, 33–5
research using  95–9
surveys  21, 25–8
test markets  17–18, 21, 28–9
see also Second Life; synthetic worlds

Vis-Tracker  298
visual analytics  58–9, 130–131, 155, 157
visual fusion  130–131
visual tracking  209–10
visualization

Augmented Reality  210–211
“big picture”  146, 153
biological cartographic virtual worlds  

79–95
critical thinking facilitation  360
financial services data  56–9
future developments  95–8
graphics, quality of  299
Miramar  150, 153, 157
precision, importance of  98–9
software  299–300, 326
toolkits  158
see also data visualization

VivoMetrics  302

Volatility Index (VIX)  111, 118
VTK  158

walk-throughs (marketing)  18
watches  54
Web 2.0  393
Web3D Consortium  35–6
Webb, S.D.  389
West Nile virus  82–92
Wii  337, 372, 384
workflow  61
working environment

abstract  329
architecture of synthetic worlds  339–41, 

343–4
future research  342–4
interoperability  338–9, 343
laws relating to synthetic worlds  338, 343
physical changes  336–7
social changes  337–8
technological changes  335–6

working library (“shoebox”)  146, 151, 152, 
184, 196

workspaces
abstract  141
collaboration  153–4
Escher  151–3, 154, 157
future research  154–8
information ecology  147–8
Miramar  148–51, 153, 154, 157
personalised news  148
story  141–6

World of Warcraft  224, 336, 388, 390
World Wildlife Fund (WWF)  116
worlds within worlds  228–9
wristwatches  54

XBox 360  342

zoology  83, 88–90




