INDEX

Abbatiale Ste-Valérie, 114, 117,
129, 132
Aberrations in the eye, 53
Absolute depth perception, 82
Accommodation, 81
Accommodation and convergence
decoupling, 83
Actuality Systems, 14, 292
Aerial perspective, 80
Aesthesiometer, 98
Aguilonius, Franciscus, 174
Airy Disk, 47
Alberti, Leon Battista, 127
Alhazen, 132, 174
Anaglyph technique, 260
Analytical engine, 7
Ancient Mariner xiv, 15
Annunciation (by Amaranthes, J. B.), 129
Annunciation (Unknown Artist), 129
Apollo Computer Systems, 302
Apparent image space ‘sub-system’, 32
Atristotle, 131
Ashdown, Mark, 313
Astigmatism, 53
ASTS, 211
Augmented information content, 19, 37
Augmented realism, 15, 116
AutoQ category, 186, 206
Autostereoscopic display, 163, 171
Axis aligned bounding box, 227

Babbage, Charles, 6
Bacon, Roger, 116
Baird, John Logie, 169
Bi-manual
activity, forms of, 305
interaction, 300
interactive display, early example, 312
task performance, 304

Binocular
disparity, detection of, 69
parallax, basic concept, 81
Bitmapped display, 9
Blind spot, 56, 58
Brewster, David, 165, 320
Brunelleschi, Filippo, 118, 127

Camera Lucida, 136
Camera Obscura, 135
Cataclysm, 139, See also da Vinci, Leonardo
Cathode Ray Sphere, 187, 289, 291
CAVE, 183, 185, 280
CFF, see Critical flicker frequency
Chambon-sur-Voueize, 115
Chemoreceptors, 96
Chimenti drawings, 319
Chromatic aberration, 53
Chromatically coded systems, 169, 259
Coleridge, Samuel Taylor, 15
Collaborative work, 316
Collimated views, 268
Collision detection for haptic
interaction, 225
Color, 41
Color images
additive approach, 43
subtractive approach, 43
Color spindle, 45
Commercialization of creative
systems, 32
Computation of stereo views, 261
Computer evolution, 8
Cone classes, spectral response, 55
Conventional
flat screen display, characteristics, 11
interaction, limitations of, 14
Convergence, 81
Creative design, 20
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Creative display(s)
characteristics of, 5
traditional classification, 163

Critical flicker frequency, 89

CRS, see Cathode Ray Sphere

Crum Brown, Alexander, 320

Cubic Mouse, 316

CURYV, 284

Cutaneous sensitivity, 97

Cybersphere, 283

Dark ages, 112
Darwin, Charles, 50
da Vinci, Leonardo, 112, 115, 125, 138
De Refractione, 321
Deformable objects in haptic
feedback, 240
Della Pittura, 127
Depth cue conflict, 83
Depth cue range, 77
Detection acuity, 73
di Bondone, Giotto, 118, See also
Pentecost
Diffraction in optical systems, 47
Dircks, Henry, 198
Direct interaction, 158, 191
conditions for, 193
Disparity
horizontal, 176
vertical, 178
Display
flicker, 90
pipeline, 294
sub-systems, 30
Dn300, 302
Dorsal pathway, 67
Draughtsman Drawing a Recumbant
Woman, 128, See also Diirer,
Albrecht

Diirer, Albrecht, 128, See also Draughtsman

Drawing a Recumbant Woman
Durham Cathedral, 115
Dynamic
acuity, 74
multi-view display, 270

Electroholography, 271
performance improvements, 272

ELMO (mixed reality), 286

Empirical corresponding points, 176

Escritoire, 313

Execution of Sainte Valérie

(Unknown Artist), 114
Exploration of volumetric data, 244

Eye
as optical instrument, 51
detection of color, 62
early understanding, 131
evolution, 50
human, 42, 50
iris, 54
lens, 52
movements, 58
photoreceptors, 51
retina, 54, 57
retinal noise, 76
scallop’s, 42
spatial resolution, 70
visual field, 71

Favalora, Gregg, 14
Ferry—Porter law, 89
FeTouch project, 234
Fill factor, 291
Fitt’s model (‘law’), 150
approximate derivation, 155
Flatlands, 10, 22
Force
feedback, refresh requirements, 222
shading, 239
Free space image, 197

Gabor, Denis, 323

Geometrically corresponding points, 176
Gestalt theory, 85

Glove based haptic device, 219
Grafacon, 147

Graphical user interface, problems, 21
Graphics, early images, 26

Grating acuity, 72

Gulf of evaluation, 17

Gulf of execution, 17

Haptic feedback, smoothing polygon
edges, 238
Haptic interaction
adding frictional forces, 236
devices, 217
examples of, 214
loop, 221
single point, 225
with volumetric data, 242
Haptic(s), 94
texture, 238
Hartwig, Riidiger, 167, 290
Head tracking, 277
Height in visual field, 79
Hinckley, Ken, 309, 311



Holographic stereograms, 273
Holography, 323
Homunculus, 106

Hooke’s law, 230

Horizontal disparity, 176
Horopter, 174

Ideal haptic interaction point, 231
Image cross-talk, 259
Image
element activation sub-system, 31
element generation sub-system, 31
flicker, 259
space accessibility, 194
Immersive virtual reality, 275
speculation, 278

Infant and Womb, 126, See also da Vinci,

Leonardo

Information, 152
Innervation, sense of, 103
Intensity gradient, 245
Interaction

in 3-D space, facilitating, 195

paradigms, 157

space, 144, 149

tools, evaluation, 143, 153
IVR, see immersive virtual reality

Joystick, 147
Judgement of Paris (by Rubens), 130

Kaiser Panorama, 167
Kepler, Johannes, 134
Keyboard layout, 302
Kinematic chain theory, 307
Kinesthesis, 102

Kinetic depth effect, 81
Kinoform, 271

Knee control, 147

Last Supper (Unknown Artist), 132
Lateral Geniculate Nucleus, 65
Lenticular
display, 185, 264
sheet, 267
LGN, see Lateral Geniculate Nucleus
Light
characteristics, 41
energy, 44
Lightpen, 146
Linear perspective, 79
Lumens, 45
Luminance, 45
Lux, 45

INDEX

M and P Pathways, 68

Man of Sorrows (Unknown Artist), 114

Mechanical shutters for temporal coding,
257

Mechanoreceptors, 96, 100

Microsaccades, 60

Microwave hologram, 326

Mixed reality techniques, 284

Monge, Gaspard, 12

Motion parallax, 81

Motor pathways, 105

Mouse, 145

Moving slit technique, 269

Multichannel software architecture, 251

Nocioceptors, 96
NURBS, 241

OBBTree, 227

Occlusion, 77

Oculomotor cues, 80

OMEGA 3-DOF haptic device, 218

Optic
chiasm, 63
nerve, 63

Opus majus, 116
Oriented bounding box, 227
Orthographic projection, 12

Panum’s fusional area, 176
Parallax

barrier technique, 265

cues, 80
Pentecost, 119, See also di Bondone,

Giotto

Pepper’s Ghost, 198, 286
Perception

of form, 85

of space and form, 76
Perspecta system, 292
Perspective

guidelines, 127

in painting, development, 124

lack of, 113

projection, 24

Renaissance, 112
Persuit eye movements, 62
Phantasmagoria, 198
PHANTOM Omni haptic device, 218
Photon energy, 46
Photorealism in painting, 128
Pictorial depth cues, 77
Pieta (Unknown Artist), 117
Pixel, 28



370 INDEX

Pointer based interaction, 158, 191
Polhemus stylus, 310

Preferred and non-preferred hands, 308
Primary visual cortex, 66

Projection constraint, 197
Proprioception, 101

Pulfrich effect, 88

Pulfrich, Carl, 88

Purkinje shift, 44

Random dot stereogram, 177
Raphael, see School of Athens
Rayleigh

scattering, 80

criterion, 49
Reaction forces, computation of, 229
Real and virtual artefacts, 315
Real image space creation sub-system, 31
Receptive field, 60
Reflectance, 45
Reflex feedback, 66
Re-imaging projection sub-system,

32, 200

Relative depth perception, 82
Resolution acuity, 72
Responsive workbench, 309, 316
Rods and cones

distribution, 56

wavelength sensitivity, 44
Rotating beer can shutter, 258
Rubens, Peter Paul, see Judgement

of Paris

Saccades, 58
School of Athens (by Raphael), 131
Schmitt, Otto, 275
Senses, human, 94
Sensory receptors on skin,
distribution of, 97
Seurat, Georges, 43
Shading (depth cue), 79
Shakespeare, William, xiv, 16
Shannon, Claude, 151
Simulator sickness, 83
Skin, hairy, 99
Skull Sectioned, 126, See also da Vinci,
Leonardo
Somatosensory
channels, 94
pathways, 105
receptors, 95
Spatially coded systems, 169, 260
Spherical aberration, 53
Static volume display, 293

Stereopsis
basic concept, 81
geometry of, 173
Stereoscopic
display technique, 165
neurosurgery, 21
penumbra, 192
TV, early color system, 169
umbra, 191
Stratton, George, 84
Study of Drapery, 126, See also da Vinci,
Leonardo
Surface rendering, 25
Suspension of disbelief, 15
Sutherland, Ivan, 276, 301
Swade, Doron, 7, 315
Swan’s cube, 261
Swept volume display, 290
SyntheticQ, 206

Tactile feedback, 220
Temporal resolution, 89
Temporally coded systems,
169, 257
Tension based haptic device, 219
Texture gradient, 80
Thermoreceptors, 96
Toolglass computer interface, 303
Torque in haptic feedback, 240
Traditional classification, potential
problems, 202
Transferred interaction, 158, 190
Two point threshold, 97
Two-handed interaction, see Bi-manual
interaction

User mobility, 196

V1, see Primary visual cortex
Varifocal mirror display, 188, 293
Velo method, 128
Ventral pathway, 67
Vergence, 62
Vernier acuity, 74
Vertical disparity, 180
Vieth Miiller circle, 174
Virtual proxy, 231
Virtual reality
general concept, 182
immersion, 274
Virtual space effect, 123
Visual
acuity variations with angular
distance from fovea, 75



angles, 72
characteristics, 70
Volumetric data, 27
exploration of, 244
Volumetric display, 186, 194, 287
addressing, 290
Volumetric image projection, 199
Voxel, 27
activation capacity, 291
attributes, additional, 29

INDEX

Weber
fraction, 108
illusion, 96
Wheatstone, Charles,
165, 320
Wordsworth, William, xiv, 15

Xerox 8010 Star, 301
Xerox Alto, 9
Xerox PARC, 8
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