Subject Index

1D, 37, 243, 261, 312, 322, 347, 392
averaging, 170
2D, 37, 117, 160, 165, 175-176, 192, 246,
266, 301, 322, 347
hidden Markov model, 18
3D, 117, 134, 157, 176, 306, 355
skeletonization, 157
Active contour, 37, 301
geodesic, 41, 76, 294
Adjunction, 52, 256, 278, 285
Galois’, 81
Affine, 258, 300, 397
Algorithm
2-D scan, 199
Algorithm, 371
binary opening, 197
clustering, 405
elliptical distance transform, 231
E-M, 408
Euclidean distance transform, 231
greedy classification, 26
identification, 341
incremental splitting of intervals, 220
iterative, 334
list-based, 202
Metropolis-Hastings, 327
sliding window, 198
van Herk, 198
watershed, 111, 129
Alternating sequential filter, 143, 150, 186,
275, 377
area open-close, 186
AMM
see autoassociative morphological
memories, 382
Anisotropic distance function, 147
Anti-extensive, 47, 80, 214, 224, 305, 407,
427
Area
maximization, 233
Area morphology, 185
Arithmetic coder, 21
Arithmetic coding, 18
ASF
see alternating sequential filter, 186
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Associative morphological memories, 381
Attribute-based
connected operators, 404
mathematical morphology, 186
Attribute
filtering, 310
thinning, 305
Autoassociative morphological memories,
382
Bayes, 28, 405
Binary
image operator design, 219
morphology, 209
objects segmentation, 229
opening, 197
random series, 348
Bisector function, 230
B-
leveling, 374
Blob splitting, 229
Boolean
function minimization, 219
model, 124, 327
Boundary condition, 215
Boundary pixels, 215
Boundary segmentation, 349
Branching, 157
Buffon’s method, 391
Canny edge detector, 37
Catchment basin, 144
Catchment basins, 365
Causality, 266
Cell nuclei, 236
C++, 175
Classification, 147, 403
land cover, 153
texture, 102, 110
Close contours, 40
Closing, 4, 80, 144, 182, 348, 383
area, 301
as adjunction, 278
by reconstruction, 47, 120, 267, 415
connected set, 306
h-, 285
viscous, 70
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with reconstruction criteria, 415 Decreasing, 407
Clustering Destination word accumulation, 209, 212
analysis, 109 implementation, 214
hierarchical, 112, 403 Diffusion
CODEC, 191 linear, 283
Colour, 37, 128, 148, 371, 382 non-linear, 255
documents, 18 Digital projection, 165
Colour images, 371 Dilation, 4, 173, 182, 211, 290, 383, 416
Commercial software, 18, 130 as adjunction, 278
Commutative directional, 150
group, 254 geodesic, 182, 421
opening/closing product, 67 homotopic, 394
with threshold, 294 on run-encoded shapes, 30
Component tree, 310 rolling-ball, 119
Compression scale-space, 381
data, 166 with flat structuring element, 432
document, 18 Directionality, 255
image, 18, 185 Directional structuring element, 138
video, 185, 433 Directional structuring elements, 147
Computational efficiency, 69 Discrete geometry, 165
Computation Discrete Radon transform, 165
in-situ, 399 Distance, 92, 249
Conditional bisector, 230 Euclidean, 29
Connected filter, 305, 371 flow, 160
Connected operator function, 157, 199
attribute-based, 404 anisotropic, 147
Connected operators, 403, 427 as granulometric tool, 11
attribute-based, 404 Euclidean, 322
probabilistic view, 405 signed, 300
Connection, 47, 79 geodesic, 157
arc-wise, 422 Manhattan, 29
Connectivity map, 387
levelings and, 416 mean square, 119
Continuous images, 294 measure, 378
Contrast-invariant operators, 294 nearest-neighbor, 167
Convex statistical, 338
distance transform, 111 transform, 104, 111, 199, 363
function, 256 anisotropic, 147
hull, 230, 404 elliptical, 229, 231
shape non-, 322 DjVu, 18
structuring element, 104 Document interchange, 18
Convolutions DRT
crossed, 241 see discrete Radon transform, 165
Gaussian, 283 DSCS method, 188
Cost function, 340 DSIS method, 188
Counting methods, 236 Dwa
Covariance, 4, 118 see destination word accumulation, 212
function, 328 Dynamics, 391
Gaussian, 28 Edge
matrix, 408 detection, 37
Crest lines, 70, 117 Marr-Hildreth, 37
Curve evolution, 37 Efficiency, 249
Cylinder liner, 117 Elementary textural units, 147
Decision borders regions, 147 Ellipse, 128
Decision region borders, 150 fitting, 318, 382
Decomposition Ellipses
image, 306 searching for, 233
surface, 117 Embeddable Markov chain, 351

threshold, 296 EMC
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see embeddable Markov chain, 351
Encoding scheme, 23
Envelope constraint, 337
Erosion, 4, 173, 182, 211, 214, 290, 383,
416
as adjunction, 278
linear, 11
on run-encoded shapes, 30
with flat structuring element, 432
Euclidean norm, 258
Evaluation
psychovisual, 185
Evans-Spruck, 294
Expectation-minimization algorithm, 403
Extensive, 407
Face localization, 381, 386, 389
Farey Series, 166
Feature space, 111
FIFO, 391
Filter
connected, 305, 371
Filtering
dilemma, 72
morphological, 416
motion, 427
size, 427
Filter
low-pass, 186
median, 186, 296, 300, 433
vector, 376
non-linear, 348, 404
reconstructive, 266
stack, 296
Finite lattice dynamical systems, 337
Flattening, 47
Flat zones, 47
A, 378
quasi-, 371
FLDS
see finite lattice dynamical systems, 337
Flooding, 47, 120, 129
progressive, 360
Floodings
viscous, 72
Flooding
viscous, 69
Forest covers, 137
Fourier transform, 173, 315
Function operators, 295
Gaussian, 241
Gaussian random function, 327
Genericity, 175, 177
Geodesic, 416
active contour, 41
dilation, 88, 182, 421
Geodesic distance, 157, 404
weighted, 159
Geodesic
operations, 84

reconstruction, 85, 394
Geodesics, 141
Geodesic

SKIZ, 394

vs. increasing operators, 81
Geodesy, 79
Geometric modelling, 147
Geometric

variational principle, 44
Gibbs sampler, 327
Gradient, 88

Beucher, 182

descent, 92

direction, 37

external, 182

field, 37

gauge, 289

image, 48, 361

internal, 182

local, 129

morphological, 71, 143, 266

multi-spectral, 149

spatial, 392

temporal, 431
Granulometric

curve, 204

methods, 315

moments, 102, 110

roundness analysis, 319
Granulometries, 305, 307, 315, 350
Graph-based

region growing, 92
Graph theory, 362
Greedy classification algorithm, 26
Group

commutative, 254

Lie, 253
Hamilton-Jacobi equation, 253, 262
H-closing, 285
Heteroassociative morphological memories,

382

Hidden Markov model

2D, 18
Hiearchical

queue, 159
Hierarchical

clustering, 403

object structure, 267

queue, 405
High spatial resolution images, 137
Histogram, 198, 320

height, 118
History of mathematical morphology, 1
Hit-or-miss, 182
HMM

see heteroassociative morphological

memories, 382

see hidden Markov model, 18

H-morphology, 285
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H-opening, 285
Human visual system, 185
HVS, 185
Idempotent, 407
Image
compression, 18
editing, 127
inter-correlation, 189
morphology, 209
pre-processing, 185
processing operators, 175
segmentation, 69, 359
synthetic, 42
Implementation
low-level, 215
Increasing, 407
Incremental splitting of intervals
algorithm, 222
Integration, 37

Internal combustion engine bore, 117

Interpolation, 79
ISI

see incremental splitting of intervals, 219

JPEG, 186
JPEG2000, 186
Kidney, 157
Killer
maxima, 182, 294
minima, 182
Krumbein chart, 315
Label image, 197
A
flat zones, 378
leveling, 378
Laplacian, 37
Lasso, 127
Lattice, 384
algebraic, 384

complete, 256, 278, 284, 293, 372

connectivity, 10
dynamical systems, 337
finite, 338
hexagonal, 170
image, 212
multi-valued function, 407
non-distributive, 79
of functions, 48, 403
ordered, 51
square, 170
viscous, 79
Learning, 219
Lebesgue measure, 296
Leveling, 47, 275, 415, 431
B-, 374
construction of, 64
definition, 59
review, 48
upper, 57
vector, 371

Level set, 37, 294, 301
Lie group, 253
Linear

diffusion, 283

dynamical systems, 338

opening, 315
Linear operators, 288

on digital projections, 165
Linear

regression, 328

scale-space, 242, 266, 383
Lossless, 21

visually, 185
Machine learning, 266
Magic wand, 127
Marker, 85, 91, 268

function, 48, 143, 371
Marker function, 376
Marker

image, 395, 417, 428

minima, 149

minimal, 360

reconstruction, 140

ventricle, 75
Markov chain, 348, 352
Markov chain

embeddable, 348

restriction of, 327
Markov random field, 28
Massively parallel, 399
Mathematical morphology, 127, 277, 348

flat, 294
Maxima killer, 182, 294
Maxima linking, 160
Maximization of area, 233
MDL

see minimum description length, 18
Median, 29, 88, 172, 234, 409

filter, 186
Method

Buffon’s, 391

gradient descent, 92
Metropolis-Hastings algorithm, 327
Minima imposition, 182
Minima killer, 182
Minimal path, 160
Minimum description length, 18, 23
Minimum

markers, 364

spanning forest, 359

spanning tree, 130, 359
Minkowski

subtractions and levelings, 63
Mixture models, 403
Mobile robot self-localization, 381
Model

boolean, 327, 332

mixture, 403

union of ellipses, 231
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Monotone set operators, 294
Morphological flow fields, 284
Morphological

gradient, 143

memories, 382

scale-space, 266
Morphology, 315

area, 185

attribute-based, 186

binary, 197

birth of, 1

h-, 285

one-dimensional, 352
Motion

detection, 430

detection in video, 166

heart, 71

robot, 382
Multi-scale

analysis, 305

representation, 241

segmentation, 127

watershed, 362
Non-distributive lattices, 79
Non-linear

diffusion, 255

dynamical systems, 338
Non-linear operators, 209

on digital projections, 165
Non-linear processing

programmable retina, 393
Not

injective, 407

invertible, 407
N-step, 350
Object hierarchy, 266
Object-oriented image analysis, 266
Object splitting, 229
ODEs

see ordinary differential equations, 253
Opening, 4, 77, 79, 139, 182, 214, 256, 315,

348, 383, 429
Opening and closing by reconstruction, 415
Opening and closing with reconstruction
criteria, 415

Opening

area, 186, 301

as adjunction, 278

binary, 197

by reconstruction, 47, 120, 267, 415

connected set, 306

h-, 285

linear, 315

with reconstruction criteria, 415
Operator

1D, 348

area-based, 186

attribute based, 404

binary image, 219

connected, 47, 403, 427
contrast invariant, 294
decomposition, 123, 283
design, 219-220
idempotent, 11
Kuwahara-Nagao, 285
lattice, 337
linear, 169
monotone set, 294
morphology, 349
non-linear, 171
opening and closing, 14
retinal, 393
scale-invariant, 307
scale-space, 255, 277
set, 295
sup-inf, 294
watershed, 179
Optimization, 105
Orderings
partial, 278
Ordinary differential equations, 253
Overlapping components, 25
PAC
see probably approximately correct, 341
Parallelism
synchronous/asynchronous, 391
Partial differential equations, 37, 92, 283,
294
Partial ordering, 281
Partition, 365
Partitioning, 266
Patent, 1
PDEs
see partial differential equations, 253
Pencil, 127
Perimeter computation, 27
Plurigaussian random functions, 327
Poisson distribution, 247
Polygon growing, 91
Polygon region representation, 91
Posets, 277
Power constraint, 188
Precision, 249
Priority queue, 91
hierarchical, 159
Probably approximately correct, 341
Programmable retina, 391
Programming, 175
Programming paradigms, 176
Psychovisual evaluation, 185
Random
binary series, 348
Boolean function, 124
Gaussian function, 327
noise, 38
sets, 4
variable, 247
Rasterop, 209
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Razing, 47
Reconstruction, 182, 415
geodesic, 85
process, 427
self-dual, 431
Reconstructive filters, 266
Regression, 327
Regularization, 91
Remote sensing, 147
Restriction of a markov chain, 327
Rieman Hypothesis, 166
Robot, 381
Rock particles, 315
Rotation invariance, 371
Roundness, 315
Scale invariance, 253, 259
Scale-space, 241, 253, 278, 283
dilation, 281
directed, 253
discretization, 245
erosion/dilation, 381
Gaussian, 241
linear, 242, 383
morphological, 256, 266, 382
affine, 301
reconstructive, 267
self-dual, 257
theory, 277
Seeded region growing, 91
performance, 98
regularised, 93
Segmentation, 37, 137, 148, 273, 359, 391
algorithms, 19
binary objects, 229
by attribute, 310
by levelings, 48, 371
by viscous flooding, 69
general scheme for documents, 18
multi-resolution, 42
multi-scale, 127, 129
object-oriented, 266
of binary shapes, 422
regularized, 91
texture, 102, 110, 226
watershed, 359
Separating function, 372
Set operators, 295
Shape
analysis, 305
distribution, 306
filter, 306
non-convex, 322
Sieve, 186, 305, 409
Signals, 176
SIMD, 391
Simulated annealing, 104
Simulation, 355
Size
density function, 109

distribution, 102, 109, 307
Skeleton, 102-103
3D, 157
Smooth zones, 47, 50
Snake, 41
geodesic, 294
SNR, 30
Splines, 241, 244
Stack filters, 296
State space, 340, 352
Statistical characterization, 348
Structuring element, 104, 209
convex, 104
decomposition, 182
Structuring element decomposition
linear, 198, 211
logarithmic, 198, 211
Structuring element
directional, 139
linear, 198
n-D, 152
Sup-inf operators, 294
Surface decomposition, 117
Surface topography characterization, 117
Symmetry group, 260
Synchronous/asynchronous parallelism,
391
Synchronous parallelism, 399
System identification, 337, 339
Textural features, 137
Texture analyser, 1
Texture
analysis, 102, 109
primitive description, 102
Threshold
commuting with, 296
Too hard
working, 236
Top hat, 139, 182
Top-hat, 182
Topographic
distance, 70
Topographic relief, 70
Topography characterisation, 117
Topological uniformity, 40
Transform
anisotropic distance, 147
discrete Radon, 165
distance, 104, 111, 199
elliptical distance, 231
Fourier, 173, 315
image forest, 363
top hat, 139
watershed, 69, 391
Unrolled loops, 209
Value-and-criterion filter structure, 284
Variational calculus, 37
Vector field, 253
Viscous flooding, 69
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Viscous lattice, 79 multispectral, 149

connections, 82 regularization, 88, 99
Visually lossless, 188 Watershed transform, 69, 391
Viterbi, 310 computation, 393
Watershed, 10, 48, 91, 110, 117, 129, 142, review, 360

148-149, 179, 182, 229, 269, 359, 378 Wavelets, 18
leakage, 72 Wear, 117
minimum markers for, 359 Zero crossing, 38

multi-scale, 359 ZP-coder, 21



