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3D, 424

3D rendering, 91

3D ultrasound, follicle detection, 225
probe, 225

Abort Evaluation, 423
accuracy, of data representation, 281
accuracy of differentiation, 137
acuity, 171
adaptive filtering, 184
affine invariant, corner detection, 113
affine transformation, 113
algebraic polynomial invariants, 92
aliasing, 11
Alvarez, Luis, 378
Alvarez' equation, 109
amacrine cell, 288
amacrine cells, 157
angular weight, 334
animation, 75, 423
anisotropy, 48
anisotropy ratio, 68
annihilation, 255
anti-aliasing, 11
anti-symmetric tensor, 99
aperture, measurement, 2
temporal, 1, 345
aperture problem, 309
aperture property, 309
apertures, 1
arbitrary precision mode, 87
area 17, 185
astigmatic eye, 48
automatic numbering objects, 424
automatic scale selection, 216, 219
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aytotadiogra, 190
average grey level invariance, 38
axioms, 15

basilar membrane, 161
basis, 92

Benford's Law, 352
bifurcation, 249

binomial coefficients, 43
biomimickivs. 200

biphasic cell, 356

biphasic index, 358

bipolar cells, 157

black body light source, 312
blob detector, 216

blobuess, 218

blobs, 190

block function, 47

blood oxygenation level, 193
blurring, 33

BOLD fMRI, 193
boundaries, 83

brackets in Mathematica, 396

Brodmagy's area, 185

calcatige sulcus, 185
calculus of variations, 148

calculus of variations, 26
Cartesian tensor, 92
cascade property, 39, 151
Cassini function, 94
Qastan filter, 149
catastrophe, 241

cusp, 249

detection, 268

fold, 248, 264

swallowtail, 250
catastrophe germ, 245
catastrophy theory, 243
catchment basin, 232, 234
causality, 23

temporal, 350
CCD element, 32
CD-ROM content, 419
cell internal structure, 424
central limit theorem, 46, 277
central nervous system, 161
cerebellum, 180
changing the 3D viewpoint, 424
characteristic equation, 119
Chebyshev polynomials, 57
checkerboard junction, 131
cilindrical shapes, 117

coincidence detector, 287
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coincidenceness, of roots of a polynomial, 131
color, image formation, 311
color constancy problem, 313
color model, by Koenderink, 314
columnar structure, 185
commutation, 28
Compile, 86, 88
complex conjugate, 148
complex cells, 187-188
computational models, for vision, 155
computer aided analysis, 3D ultrasound, 225
computer-aided diagnosis (CAD), 338
concave, 117
condition number, 307
conductivity coefficient, 364
cones, 157
wavelength sensitivity, 158
constant motion flow, 390
constraint, 148
constraint equations, 26
context of voxels, 34
contextual structure, 154
contour linking, 268
contour on the image, 423
ContourPlot, 93
contraction, of tensor indices, 135
control parameter, 243
convex, 117
convolution, 25, 413
cyclic, 72
in Fourier domain, 141
in the Fourier domain, 416
convolution integral, 46
convolution integral, 29, 415
convolve, 39
cooking of a turkey, 16
coordinate systems, 96
cornea, 48
corner detection, 114
affine invariant, 113
cornerness, 114
coronal plane, 406
correlation, of Gaussian derivatives, 60
correlation coefficient, 61
cortical activity map, 194
cortical columns, 187
cortical hypercoluma, 190
cortical receptive fields, Gabor function model, 65
cortical simple cell, 354
corticofugal, 184
corticofugal projections, to the LGN, 183
Graik-O'Brien-Cornsweet illusion, 175
creation, 255
crest line, 125
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critical isophote, 93
self-intersection, 262

CT scanner, 2

cubic splines, 144

cumulative Gaussian function, 42

curvature, 23

curve evolution, 274, 382

curvedness, 120

cusp catastrophe, evolution, 249

cyclotron, 194

Damon, James, 250
data smoothing, 144
deblurring, 371
analytical methods, 277
Gaussian blur, 277
scale-space approach, 277
deep structure, 154
toolbox, 265
deep structure, 35, 167, 215, 223
Default3D, 424
deformable templates, 144
deformation, of images, 289
degenerate Hessian, 244
Delta-Dirac function, 42
dendrites, 169
dendritic tree size, 170
dendritic tree area, as function of eccentricity, 170
density image, optic flow, 292
Deriche filter, 150
derivative, directional, 102
Fourier transform, 138
derivatives, in the visual system, 156
of sampled data, 27
Descartes, 97
detection of maxima, 216
difference of Gaussians, 175
differential operators, generic events in scale-space, 250
differential features, 29
differential geometry, 31, 91
differential operator, temporal, 346
differential structure, 91
differentiation, by integration, 28
diffuse boundaries, 78
diffusion, anisotropic, 363
coherence enhancing, 363
geometry-driven, 361, 363
inhomogeneous, 363
isotropic, 363
linear, 363
tensor-driven, 363
variable conductance, 363
diffusion equation, 49, 51
dilation, 387
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dimension matrix, 18
dimensional analysis, 15
dimensionless, coordinate, 218

numbers, 20

quantities, 18
diopter, 156
Dirac delta function, 29, 41
direction, of vector, 330
directional derivative, 102, 129
Dirichlet problem, 67
discrete Gaussian kernels, 64
discriminant, 131
disparity map, 285
display a group of images, 424
dissimilarity measure, 231
dissimilarity scale-space, 233
distribution, 30
distribution theory, 147
distributions, regular, tempered, 144
dithering, 5

color, 6
Div, divergence operator, 294
divergence of flow, 365
divergence theorem, 257
Dorst, Leo, 390
Dot, 100
draw a contour, 423
drift velocity, of singularities, 265
duality, 95

PDE and curve evolution, 383
dumb-bell example, 255
dye injection, 170

eccentricity, retinal, 159, 170
edge focusing, 221
implementation, 224
edge hierarchy, 78
edge location, 223
edge-preserving smoothing, 184, 362
EEG, 191
Eigenvalues, 119
Einstein summation convention, 135
electro-encephalography (EEG), 191
elementary catastrophes, 246
end-stopped cells, 187
energy minimization, 144
gensamble measurements, 154
entropy, 26
entropy scale-space, 383
epileptic foci, 192
Epilog, 423-424
erosion, 387
error function, 41
error function, 41
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Euclidean shortening flow, 378, 383
Euclidean granformation, 101

Euler gamma function, 62
Euler-Lagrange equations, 26, 148
EuroRad, 76, 102

Evaluate, 88

evolution, of images, 361
evolutionary computing, 361

exact representation, 86

excitatory orientation coupling, 200
extremal line, 125

extremal mesh, 126

extremality, 124

eye physics, 155-156

Fast Fourier Transform, 89
Fast summation, 424
features, 91
differential, 29
feedback, 183
feedback loops, 67
field of view, 2
fill-in effect, 201

filter, Gastag, 149

Detiche, 150

normalized, 25

unity, 25
filterbank of oriented filters, 184
filterbank representation, 197
fingerprint, 253

of fold catastrophe, 249
fingerprint enhancement, 239
Fit, 229
fitting spherical harmonics to 3D points, 229
fixing the gauge, 103
flowline, 92

curvature, 110
fluid density, 18
fluid viscosity, 18
fluorescence, 194
fMRI, 193

high resolution, 193
Fold, 235
fold catastrophe, 264
fold catastrophe, evolution, 247
follicle, 225
follicle boundary, 228
follicle detection in 3D ultrasound, 225
font style, 424
foreground-background illusion, 182
forward=Euler approximation, 365
Fourier, Jean-Baptiste, 15
Fourier domain, boundary effects, 83
Fourier transform, Gaussian derivative, 28
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leakage, folding, 139
fourth order structure, 131
fractals, 35
frames, 345
Freeman's lab, 162
friction factor, 19
Frobenius norm, 307
front-end, 4
axioms, 15
multi-scale geometry engine, 155
uncommitted, 9
front-end visual system, cortical columns, 197
Froude's number, 20
function fitting, 144
functional, 148
functional imaging, 155
functional MRI (fMRI), 193
fundamental equation, 109

Gabor kernels, 147

Gabor kernels, 65

Gamma function, 139

ganglion cell, parasol, 288

ganglion cells, midget, 169
parasol, 169

QGanzfeld illumination, 160

gauge, first order, 103

gauge coordinates, first order, 103
for discrete images, 107

gauge frame, plot, 106

gauge invariants, 134

QauB, Carl Friedrich, 37

Gaussian derivative, implementation, N-dimensional, 78

Gaussian derivatives, correlation, 60
Fourier domain, 57
implementation, Fourier domain, 79
separability, 67
Zero crossings, 56

Gaussian extremality, 125

Gaussian kernel, spectral, 315
variance, 37

Gaussian curvature, 123, 327
minimal surfaces, 126

Gaussian derivative, 24

Gaussian derivative family, 27

Gaussian derivatives, 53
algebraic structure, 53
as bandpass filters, 58
as smooth test functions, 145
functions graphs, 74
implementation, recursive, 85
implementation, separable, 73
implementation, spatial domain, 71
of infinite order, 60
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orthogonality, 57
Szegg's formula, 60
Zernickes formula, 60
zero crossings, 59
Gaussian envelop, 55
Gaussian kernel, 37, 51
axiomatic derivation, 20
discrete, 64
Fourier transform, 44
Fourier spectra, 46
half width at half maximum, 38
normalization, 38
normalization factor, 55
orientation, 331
temporally skewed, 353
width, 37
Gaussian noise, 282, 424
Gaussian weighted extent, 40
gDc, 72
¢Df, 80
gDn, 79
gD¢, 336
gD¢N, 337
generalized functions, 40
generalized anisotropic non-linear diffusion, 240
generate an animation, 423
generic event, 246
geometric reasoning, 92, 130
geometric information, 29
geometric reasoning, 127, 361
geometrical structure, 154
geometry driven diffusion, 109
geometry-driven diffusion, 361
Giuseppe Arcimboldg, 9
global structure, 271
Grad, gradient operator, 294
gradient, integral curve, 95
magnitude, 101
gradient magnitude, 221
gradient magnitude squared, 231
gradient scale-space, 222
gradient squared, generic events, 251
gradient vector, 100
graduated convexity, 30
graduated convexity, 144
graph theory, 274
Gray, Alfred, 126
grayscale invariance, 379
grayscale transformation, 93
Green's function, 24
group, of transformations, 97
group theory, 351

Hadamard, Jacques, 143
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half axis, 349
Hausdorff dimension, 220
Hausdorff dimension, 34, 263
Heayyside function, 42
beightipe. 94
helical shell shape, 404
help browser, 423
beltocat surface, 127
Hering color basis, 316
Hermann grid illusion, 175
Hermite, Charles, 54
polynomial, 55
Hermitian matrix, 101
Hessian matrix, 49
Hessian matrix, 119, 131
determinant, 123
Eigenvectors, 122
trace, 124
hierachy, of structures, 223
Hilbert, David, 131, 134
Hildreth, 112
hills and dales, 117
histogram, 366
Histogram, 424
histogram stretching, 78
histogram equalization, 77
histology, 325
horizontal cells, 157
Horn, Berthold, 290
horseradish peroxidase, 199
horseshoe crab, 4
Huybel, David, 160
human visual system, bibiggraphy, 153
bypereolymy, 190, 197
interconnectivity, 199
hypercomplex cells, 187
hypersurface, 258
hypo-echoic, 225

identity matrix, 99
Liime. 13
ill-posed, 30, 143, 370
illusion, Craik-O'Brien-Cornsweet, 175
curvature of straight lines, 115
foreground-background, 182
Hermann grid, 175
parallel lines, 330
step function, 175
Thatcher, 102
visual fading, 200
image read, 423
image database indexing, 275
image differential structure, 91
image mosaic, 7
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image partitioning, 231
image restoration, 277
implicit function theorem, 245
ImplicitPlot3D, 249
Import, 74
incommensurable dimensions, 345
inner scale, 3, 33, 37
installing the book, instructions, 419
Windows 95/98/2000/NT/XP, 420
integration time, 345
integration area, 25
intensity surface, 95
interactive 3D display, 424
interactive segmentation, 231
interpolation, 144, 424
cubic spline, 289
nearest neighbour, 11
interrupt, 423
intrinsic geometry, 103
introduction to Mathematica, 395
invariance, 100
grayscale, 379
scale, 15
invariant, complete family, 107
expressed in gauge coordinates, 103
name, 107
to coordinate transformations, 92
invariant theory, 31
invariants, meaning of, 100
tensor notation, 135
inverse heat equation, 370
inverse Fourier transform, 44
InverseFourier, 89
ipsi-lateral, 181
irreducible invariants, 134
iso-orientation contour, 199
isophote, 92
3D, 95
critical, 262
curvature, 108, 110
density, 112
self-intersection, 94
isophote curvature, gradient of, 129
isophote curvature, 134
generic events, 255
MR image, 110
isophote imaging, 194
isotropic, 48, 68
isotropy, 15

Jacobi, Carl, 98

polynomials, 57
Jacobian, matrix, 98, 294
Japan, 35
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Jordan curve, 93
Josephson junction, 192
junction detection, 131

kernel, family, 27

normalized, 22, 38

width, 13
kernels, complete family, 35
keyhole observation, 34
knowledge incorporation, 361

Kuffler, Stephen, 160

Lagrangian, 26, 148
Laguerre polynomials, 57
Laplace's equation, 229
Laplacian, 216

in gauge coordinates, 105

in natural coordinates, 133

of Gaussian, 172

operator, 24, 101

repeated, 278

zero crossings, 112
Laplacian operator, A, 49
lateral inhibition, 175
Lateral Geniculate Nucleus, 162
Lateral Geniculate Nucleus, 169, 179, 181
law of scale invariance, 16
least square approximation, 229
Legendre polynomials, 57
lemniscate of Bernouilli, 94
level sets, 382
Levi-Civita tensor, 99
LGN, Lateral Geniculate Nucleus, 169
LGN pathway, 186
Lie derivative, 293
limits on differentiation, 137
Lindeberg, Tony, 13
linear isotropic diffusion equation, 24
linearity, 15
linking, of contours, 268
linking down through scale, 234
linking of regions, 234
linking over scale, 215
ListContourPlot3D, 95
ListConvolve, 71, 79
ListPlot3D, 74
LiveGraphics3D, 318, 424
local generic features, 33
localization scale, 236
log-polar mapping, 186
logarithmic half-axis sampling, 349
longevity, 223
low-pass filter, 46
Lyy, ridge detector, 109
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macaque, 170
macaque monkey, 185
magnetic fields, 192
magneto-encephalography (MEG), 192
agng-cellular layers, 181
magng-cellular layers, LGN, 169
Magritte, René, 83, 128
Malik, Jitendra, 363
manifolds, 91
manual shortcuts, 423
MapThread, 84
marching lines, 126
Marr, 112
matching, of images, 289
Mathematica, front-end, 395
introduction, tutorial, 395
kernel, 395
mathematical notation, 423
speed concerns, 85
startup suggestions, 423
suggested reading, 410
tips and tricks, 423
web resources, 412
mathematical notation, 423
mathematical point, 40
mathematical morphology, 386
grayvalyed images, 389
relation to gaussian scale-space, 390
mathematical point, 29
MathGL3d, OpenGL viewer, 95
MathSource, 412
matrix, inverse, 101
transpose, 101
maximum principle, 50
maximum-length sequence, 163
MDL, minimum description length, 272
mean curvature, 123
MEG, 192
mesh, by isophotes and flowlines, 95
Mexican hat function, 172
midbrain, 179
midget ganglion cells, 169
minimal surface, 126
minimization, in L? sense, 152
minimum description length (MDL), 272
mirrored tiling, 84
model, 34, 92
modulation transfer function, 46
Moebius strip, 126
Mona Lisa, 7
monkey saddle, winding number, 259

mgonkeysaddle, higher order, 260
mgngsynaptic connection, 179
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Morel, Jean-Michel, 362

morphological gradient operator, 388

Morse lemma, 245

Morse theory, 107

motion blur, 284

motion detection, with receptive field pairs, 286

MR brain segmentation, watershed, 238

multi-index, 145

multi-scale derivative operators, 30

multi-scale geometry engine, 155

multi-scale grouping, 273

multi-scale optic flow, 285

Multi-scale Optic Flow Constrain Equation (MOFCE), 286
multi-scale optic flow constraint equation, derivation, 292
multi-scale orientation, texture, 329

multi-scale segmentation, 231

multi-scale signature, of a signal, 223

multi-scale watershed segmentation, 237

ultiplagar reconstruction, 277

ultiplanar reformatting, 406
Mumford, David, 362

N-jet, 31

nabla, 129

nabla operator, 101

natural coordinate, 40

natural coordinates, 132, 383
natural scale parameter, 32, 35

Nest, 104

neural activity in the brain, measurement, 191
Nielsen, Mads, 25

Niessen, Witg, 373

noise, structure, 109

noise images, 424

noise is structure, 10

non-creation, of local extrema, 352
non-linear diffusion, for multi-scale watershed segmentation, 239
nonlinear diffusion, 109

norm, summation, 151

normal constraint, 292

normal distribution, 13

normal flow, constraint, 301
normal motion flow, 383
normalization, 38

normalized filter, 25

normalized derivative operator, 218
normalized derivatives, 218
normalized feature detection, 218
nullspace, 17

observation scale, 216
observations, 1

critical view, 9
observed derivative, 137
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occlusion boundary, 292
occlusion boundaries, 128
ocular dominance bands, 191, 197
off-center center-surround, 160
Qlyer, Peter, 384
on-center center-surround, 160
OpenGL viewer MathGL3d, 95
operator, differential, 13

local, 2

spatio-temporal, 347
operators, 13
optic radiation, 183
optic chiasm, 179
optic chiasma, 157
optic flow, 285

scale selection, 307
optic flow constraint equation (OFCE), 290
optic nerve, 5
optical imaging, voltage sensitive dyes, 194
orderlessness, 26
organ of Corti, 161
orientation, column, 199

of vector, 330

sensitivity, 197

sensitivity tuning, 197

tuning curve, 189
orientation analysis, classical papers, 342
orientation bundle, 342
orthogonal polynomial, 229
orthogonal invariance, 103
orthogonal matrix, 101
orthogonal transformation, 101
orthonormal grnasformation, 101
Qsher, Stanley, 362
Outer, 99
outer scale, 3
ovary, 225

packages, 423
palettes, 423
palindrome, 401
parabolic lines, 124
parallel lines illusion, 330
parasol ganglion cell, 288
parasol ganglion cells, 169
Pagceyal theorem, 148
partial differential equation, 361
partial volume effect, 12
parvo-cellular layers, 181

LGN, 169
pattern matching, in Mathematica, 278
pattern matching, 401

in Mathematica, 322
PDE's in computer vision, 184
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perceptual grouping, 273
perceptual grouping, 184, 200
Perona, Pietro, 363
Pergna and Malik, equation, 364
Pergna-Malik diffusion scheme, 239
PET, 194
photopic vision, 158
physical dimensions, 15
physics of observation, 1, 21
Pi-theorem, 18
pinwheel, 198

singularity, 199
pitanidal detavolume. 225
pitfalls in Mathematica, 407
Planck's formula, 312
plot commands, 397
PlotGradientField, 48
PlotLegend, 64
pointspread function, 74
pointspreadfunction, 48
Paisseyille coefficient, 20
Poisson scale-space, 67
positron, 194
positron emission tomography (PET), 194
post stimulus-time histogram, 164
post-synaptic potential, excitatory (EPSP), inhibitory (IPSP), 287
Powers of Ten, 4
prevent the textual output, 423
primal sketch, 271
primary visual cortex, 162, 185
principal curvature, 119
principal directions, 122
Printing Style Environment, 423
projective transformation, 101
proper print layout, 423
psychophysics, 5, 155
Puccini pressure-sensitive receptors, 161
pure function, 104, 401
pure functions, 424
pyramidal cell, 199

radioactive isotope, 194
radioactive tracer, 190
random numbers, 424
random dot stereogram, 8
read an image, 423
read binary 3D data, 405
RealTime3D, 424
receptive field, retinal, 154
sensitivity pattern, 160
receptive field, 4, 32, 156
as smooth test function, 146
center-surround, 173
cortical, directional selectivity, 189



Front-End Vision - Index

diameter, 170
dynamic, 165
real-time, 353
recording, 354
retina, 160
sensitivity profile measurement, 162
skin, 161
spatio-temporal, 182
static, 164
temporal modulation, 188
time-causal, model, 354
red-green edge detector, 324
References, 425
region focusing, 235
region label, 233
region linking, 234
regular point, 244
regular tempered distribution, 145
regular tempered distributions, 144
regularization, 35, 143
example, 147
methods, 152
Jikbonoy, 148
regularization property, scale-space kernels, 277
Reichardt, Werner, 287
Reichardt detector, 286
generalized, 288

Reichart motion sensitive cell, 190
resizing graphics, 424
resolution, CT scanner, 2
infinite, 9
spatial, 2
spurious, 11
temporal, 2, 346
retina, 153
as multiscale sampling device, 177
eccentricity, 170
layers, 157
sensitivity, 159
retinal sampling, scale-space model, 167
retinal receptive fields, scale-space model, 172
retinotopic projection, 181
retrograde projection, 184
reverse correlation, 162
Reynold's number, 18
RGB color space, 317
odonsive. 159
ridge, 117
ridge detection, 108
tidgeness, 329
rods, 157
electron-microscopic cross-section, 159
rods and cones, 32
RotationMatrix2D, 98
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RotationMatrix3D, 98
rowing, 19
rut, 120

saddle point, 93, 117
saddle rut, 120
saddle shapes, 117
sagittal plane, 406
sampling property of derivatives , 41
sampling function, 41
sampling points, 423
sampling rate reduction, 33
Sapirg, Guillermo, 384
scalar, 100
scalar image, optic flow, 292
scale, exponential parametrization, 35
temporal, 346
scale invariance, 15
scale selection, 216
optic flow, 307
scale invariance, 132, 151
scale parameter, 40
scale selection, 215
scale-adptive system, 215
scale-invariance, 32, 167
scale-space, 8
foundations, 13
from causality, 23
from entropy, 25
history, 13
regularization properties, 148
stack, 168
temporal, 346
scale-space theory, linear, 9
scale-space saddle, 272
scale-space stack, 31
scale-space theory, theory of apertures, 144
scale-step, in nonlinear diffusion schemes, 384
scale-time, 346
scaling laws, 20
Schwartz, 30, 41
Laurent, 144, 146
Schwartz space, 144
Scotopic vision, 158
Screen Style Environment, 423
second order invariants, color mapping, 118
second order structure, 117
segmentation, 216
need, 91
self similar functions, 35
self-similar function, 39
self-similarity, 32
selfsimilacity, 39

semi-axis, 349
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semicolon, as separator, 92
sensitivity profile, 28
separability, 43
Separability, 43
separatrix, 272
sequence of images, 423
Series, Taylor expansion, 97
Sethian, James, 362
shading, 313
shadows, 78
Shah, Jayant, 362
shape operator, 119
shape graph, 120
shape index, 120
shape-context operator, 274
shear transformation, 113
shift-integral, 415
shocks, 274
shortening flow, 386
showwotatign. 105
signal-to-noise ratio, 368
signature, of a signal, 223
signature function, noisy edge, 223
simple cells, 187
simple cells, 187
simultaneous scales observation, 167
single cell recordings, 191
singularities, 220
singularity, 94, 107, 241
drift velocity, 265
evolution in scale-space, 242
singularity points, annihilation, 223
size of notebooks, 423
skewness, 356
smooth test function, 30, 144
smoothing data, 144
smoothing property, 39
snakes, 144
somatotopic projection, 179
spatial frequency, 21
spatial shift invariance, 15
spatio-temporal operator, 347
special transformation, 99
special orthogonal transformation, 101
special plot forms, 404
spectral reflection function, 312
spectrum, 46
speed concerns, 85
spherical harmonics, to second order, 229
splines, 30
splitting lemma, 245, 248
spurious resolution, 11, 30
stability, of Gaussian linear diffusion, 373
of numerical PDE's, 372
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stabilized retinal images, 200
state parameter, 243
steerable filter, 331
steerable kernels, 329
steering, with Cartesian partial derivatives, 336
with self-similar functions, 332
stellate tymgore detection, 338
step function illusion, 175
step-edge, 42
stepsize, in numerical PDE evolution, 365
stop, 423
structural equivalence, 244
structure, generation, 23
of noise, 109
second order, 117
structure matrix, 343, 363
structuring element, 386
subimage, 423
submatrix, 423
superficial structure, 215
swallowtail catastrophe, 250
symmetric tensor, 99

T-junction detection, 127

T-junction-likeniness, 128

Janpenbaym, Andy, 384

taxonomy, 187

Taylor expansion, 96

Taylor expansion, 278

tempered distributions, 144

temporal width, 345

tensor, contraction, 135
indices, 135

tensor analysis, 31

tensor notation, 135

test function, 30

text on graphics, 424

texture, multi-scale orientation, 329

thalamus, 179

Thatcher illusion, 102

theorem, Parceval, 148

theory of distributions, 41

thin plate splines, 30, 144

third order structure, 127

Thom, René, 245

Thom's theorem, 245

Jikhongy regularization, 144
Jikhongy regularization, 148

time-resolution, 350
time-sequences, pre-recorded, 346
Toeplitz matrix, 277

Jolansky's curvature illusion, 111
tomographic image, 130
topological organization, 198



Front-End Vision - Index

topological number, in scale-space, 258
topological numbers, 257
topology, 31, 94
torus, 405
total edge strength, color, 322
transformation, affine, 113
rotation, 100
shear, 113
transformation group, 97
transformations, 96
transversal plane, 406
transversality, 247
tree structure, 215
triangle function, 47
trough, 120

ultrasound, 382
umbilic point, 263
umbilical point, 119
ymbillic point, 124
yn-committed, 238
uncommitted, 9
yoeonuuitiment, 27
unit vector, 100

Unitstep function, 42
unity filter, 25

V1, primary visual cortex, 185

van den Bgomgaard, Rein, 390
variance, 40

variational calculus, 148

vector, orthogonal, 25

yeetorfield, 293

vicinity, on- and off-center receptive fields, 170
visual system, self-organization, 190
visual acuity, 171

visual column, 198

visual context, 155

visual fading illusion, 200

visual front-end, 4

visual pathway, 4, 156, 179

visual system, color processing, 190
voltage sensitive dyes, 194

voltage sensitive dyes, 191

Von Neumann stability criterion, 372
voting scheme, 235

warping, 289

watershed segmentation, MR brain, 238
watershed segmentation, 215, 232
Weickert, Joachim, 362

well-posed, 143

well-posed derivatives, 147

wetware, 154
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Weyl, Herman, 100
Wiesel, Torsten, 160
winding number, 257, 259
3D, 226
on 2D images, 260
Wolfram, Stephen, 395

yellow-blue edge detector, 324
zero crossings, Laplacian, 112
zero-crossing detection, 222

zooming, 33

é-operator, 99
a(x), 41

e-operator, 99

A-normalized scale selection, 220



