
Index
B-open, 34 closing-of-holes, 56
PSM, 203 coarser, 64
W-operator, 230 complementary, 43
T-closing, 36 conditional dilation, 52, 136
-r-opening, 35, 119 conditional erosion, 54, 140
h-maxima, 146 conditioning, 52
h-minima, 146 conjunctive closing, 65
v-maxima, 148 conjunctive granulometry, 212
4-connected, 45 conjunctive opening, 58, 142
4-neighbors, 45 connected, 64, 65
8-connected, 45 connected components, 46
8-neighbors, 45 connected filter, 141

connected opening, 142
addition, 113 connected operator, 64
algebraic dilation, 16 consistent, 261
algebraic erosion, 16 cost, 236
algebraic granulometry, 207
alternating sequential filter, 32 differencing filter, 244
antiextensive, 29, 119 digital quench function, 69
aperture filter, 259 digital signals, 97
area, 148 dilation, 8, 99
area open, 66, 143 discrete granulometric bandpass filter
ASF, 32 (GBF), 213

discrete granulometric spectrum, 199,
base, 35, 121 213
basis, 229 discrete image, 2
beneath, 93 discrete pattern spectrum, 196
Boolean function, 227 discrete size transform, 199
bound matrix, 2 disjunctive closing, 64
bounded complement, 18 disjunctive granulometry , 210
bounded dilation, 18 disjunctive opening, 58, 142
bounded erosion, 18 disjunctive-normal-form, 227
bounded gray-scale dilation, 115 disk, 71

distance, 69
canonical, 232 distance function, 71
catchment basins, 164 distance transform, 71
characteristic function, 230 dual, 104
close top-hat transform, 132 dual operator, 15
close-open, 32 dynamic, 152
closing, 27
closing top-hat, 27 envelope, 255
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erosion, 5, 95
Euclidean binary image, 2
Euclidean granulometry, 209
Euclidean property, 209
extensive, 29
external gradient, 129
extinction value, 151

fail set, 213
finer, 64
flat zone, 141

generalization, 236
generator, 193, 209
geodesic disk, 72
geodesic distance, 72
geodesic SKIZ, 171
granulometric moments, 194
granulometric size, 212
granulometric size density , 201
granulometry, 193, 209
graph, 105
gray-scale reconstructive opening, 142
GSD, 201

height, 148
hit-or-miss template, 79
hit-or-miss transform, 79

idempotent, 29, 119
increasing, 104, 228
inf-geodesic reconstruction, 56
inf-reconstruction, 140
influence zones, 169
internal gradient, 129
invariance ordering, 209
invariant, 34
invariant class, 35
inversion set, 239
isopen(A,B), 44

kernel, 229

labeling, 50

Lantuejoul's formula, 68
level components, 148
local granulometric size distribution,

205
local maximum, 147
local minimum, 147
local pattern spectrum, 205
logical granulometry, 212
logical opening, 60
logical structural filter, 61
LSF, 61

MAE, 233
marker, 50
mathematical morphology, 1
maximal disk, 66
maximum, 94
mean size distribution , 201
mean-absolute error, 233
medial axis, 66
metric, 69
minima imposition, 168
minimal representation, 229
minimum, 94
Minkowski addition, 9
Minkowski algebra, 12
Minkowski subtraction, 7
minterm, 227
mmaddm, 115, 125, 154
mmareaclose, 184
mmareaopen, 76, 154, 158, 184
mmasf, 44, 158
mmasfrec, 158
mmbinary, 125
mmcdil, 76, 158
mmcero, 76, 158
mmclohole, 37, 76, 158
mmclose, 44, 125, 184
mmclose(A,B), 27
mmcloserec, 76
mmcloseth, 44, 158
mmcwatershed, 191
mmdil, 19, 20, 22, 37, 125

Downloaded From: http://ebooks.spiedigitallibrary.org/ on 09/18/2013 Terms of Use: http://spiedl.org/terms



INDEX
	

271

mmdil(A,B), 9 mmsesum, 20
mmdist, 76 mmsetrans, 17, 20
mmendpoints, 90, 154 mmseunion, 17, 20
mmero, 19, 20, 22, 125 mmskelm, 76, 90
mmero(A,B), 5 mmskelmrec, 76
mmgdist, 76 mmskiz, 191
mmgradm, 76, 158, 184 mmsubm, 37, 115, 125, 184
mmgray, 154, 184 mmsupgen, 90
mmhistogram, 184 mmsuprec, 76, 158
mmhmax, 158 mmsurf, 125
mmhmin, 158, 184 mmtext, 22
mmhomothin, 90 mmthin, 90, 154, 155
mminfrec, 76, 154, 158 mmthreshad, 154, 184
mminpos, 191 mmunion, 17, 20, 125, 154, 184
mmintersec, 17, 20, 125, 184 mmvmax, 158
mmis, 125 mmwatershed, 184, 191
mmlabel, 76 monotonically increasing, 14
mmlabelflat, 158 morphological gradient, 48, 129
mmneg, 17, 19, 20, 125, 184 morphological reconstruction, 50, 137
mmopen, 37, 44, 125 morphological sup-reconstruction, 140
mmopen(A,B), 25 morphological translation, 93
mmopenrec, 76 morphology, 1

mmopenrecth, 76 MSD, 201

mmopenth, 44, 154, 158 multiresolution filter, 253

mmopentransf, 220, 222 multiscale watershed, 178

mmpatspec, 220, 222 multiscale watershed at scale s, 178

mmreadgray, 37, 154, 184 multivariate granulometry, 209

mmregmax, 158
negation, 95, 113mmregmin, 158

mmropen, 44 offset, 93
mmse2hmt, 90 open top-hat transform, 130
mmsebox, 37, 154 open transform, 199
mmsebox(2), 184 open with respect to, 34
mmsecross, 3 open-close, 32
mmsedil, 17, 20, 22, 37, 125 opening, 25, 116
mmsedisk, 37, 76 opening top-hat, 25
mmsedisk(5), 154 optimal filter, 234
mmseero, 17, 22, 125 optimal switching set, 240
mmseintersec, 17
mmseline, 37 parallel thickening, 244
mmsereflect, 20, 125 parallel thinning, 244
mmseshow, 3, 4 partition, 64
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pass set, 213
passband, 215
pattern spectrum, 194
positive, 228
primitive catchment basins, 166
pruning, 85

quench function, 67

radial opening, 36
radius, 148
random binary image, 201
reconstructive T-opening, 142
reconstructive Tr-opening, 58
reconstructive closing, 64
reconstructive opening, 56
reconstructive opening top-hat, 57
reconstructive radial opening, 59
reflection, 7, 95
regional maximum, 147
regional minimum, 147

sampled signals, 97
self-dual, 74
size distribution, 193
size-n geodesic dilation, 53
skeletal subset, 68
skeleton, 66
Skeleton by Influence Zones, 169
SKIZ, 169
spectral band, 213
stack filters, 110
stack property, 108
stack reconstruction, 108
standard morphological representation,

232
structuring element, 1
subtraction, 113
sup-geodesic reconstruction, 56
surface, 105
switching set, 239

thickening template, 244
thinning, 83

thinning template, 244
threshold decomposition, 108
threshold decomposition property, 263
threshold sets, 108
translation, 4, 91
translation invariant, 14, 103

ultimate erosion, 171
umbra, 105
unit sieve, 209
universally consistent, 261

view, 18
volume, 148
Voronoi diagram, 169

watershed lines, 164
watershed transform, 164

Downloaded From: http://ebooks.spiedigitallibrary.org/ on 09/18/2013 Terms of Use: http://spiedl.org/terms



Edward Dougherty is a professor in the Department of
Electrical Engineering at Texas A&M University in
College Station. He holds a Ph.D. in Mathematics from
Rutgers University and an M.S. in Computer Science
from Stevens Institute of Technology. He is author of
eleven books and editor of four others. He has published
more than 100 journal papers, is an SPIE fellow, and has
served as editor of the Journal of Electronic Imaging for
six years. Prof. Dougherty has contributed extensively to
the statistical design of nonlinear operators for image
processing and the consequent application of pattern

recognition theory to nonlinear image processing. His current research is focused
in genomic signal processing, with the central goal being to model genomic
regulatory mechanisms. He is head of the Genomic Signal Processing Laboratory
at Texas A&M University.

Roberto A. Lotufo obtained the Electronic Engineering
Diploma in 1978 from Instituto Tecnologico de
Aeronautica, Brazil; the M.Sc. degree in 1981 from the
University of Campinas (UNICAMP), Brazil; and the
Ph.D. degree in Electrical Engineering in 1990 from the
University of Bristol, U.K. He is a professor in the
Department of Computer Engineering and Industrial
Automation at the University of Campinas, where he has
worked since 1981. His principal interests are in the
areas of image processing and analysis, mathematical

morphology, image segmentation, and medical imaging. He is one of the main
architects of two morphological toolboxes: MMach for Khoros, and SDC
Morphology Toolbox for MATLAB. Prof. Lotufo has published more than 50
refereed conference and journal papers.

Downloaded From: http://ebooks.spiedigitallibrary.org/ on 09/18/2013 Terms of Use: http://spiedl.org/terms




