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additivity, 24

affine surface area, 209

a-mixing, 145

Arrival time, 50

associated zonoid, 225

asymptotic covariance matrix, 325
covariance-based estimator, 326
local averaging estimator, 326
subwindow estimator, 327

Aumann expectation, 14

avoidance functional, 10

bandwidth, 141

Bertrand’s paradox, 3
B-mixing, 145

binomial process, 64
birth-and-death process, 93
birth measure, 95

bisector, 152

Blaschke body, 228
Boltzmann-Gibbs distribution, 402
Boolean model, 39, 131
Borel o-algebra, 278

Borel space, 282
Box-Muller device, 79
branching distribution, 406
branching number, 401
Brillinger-mixing, 137
Buffon problem, 2

capacity functional, 10
cell, 152

initial, 164

typical, 154
cell associated with x, 185

characteristic triplet, 316
Chebyshev inequality, 341
child, 401
Choquet theorem, 11
circulant embedding, 329
circumscribed radius, 196
clique, 296
clique counts, 274
cluster point process, 131
complete spatial randomness, 115, 135
conditional density, 301
conditional dependence structure, 303
conditional independence, 301
conditional intensity, 68
configuration, 293
consistency conditions, 281
contact distribution function, 138
continuity set, 177
control measure, 316
convex

averaging sequence, 133

hull, 7, 271

ring, 290
convex order, 199
convolution, 312
co-radius, 236
correlation function, 305
counting measure

locally finite, 116
counting process, 50
covariance function, 304
Cox-Grimmett coefficient, 348
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Crofton cell, 186
cumulant density, 126
cumulants, 306
cylindric o-algebra, 279
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death probability, 95
decoupled version, 361
dependence, 280
design-based approach, 35
determinant, generalized, 33
diffusion process, 409
direct connection length
typical, 171
directional distribution, 5
direction distribution, 225
disector, 43
distribution, 116, 280
«a-stable, 289
centered, 289
Palm, 160, 168
symmetric, 289
downward FKG-property, 347
driving measure, 160

edge

typical, 155
edge star, 154

typical, 154
Effros measurable, 13
Efron’s identity, 210
elementary cylinder, 279
energy, 293

free, 294
energy minimizer, 401
entropy, 293
equilibrium distribution, 93
Euclidean distance

typical, 171

Euler-Poincaré characteristic, 5, 23

exact simulation method, 329
excursion set, 375
exponential space, 65

factorial cumulant measure, 125
factorial moment measure, 123
factorization condition, 301
finite dependence range, 339

finite-dimensional distribution, 117, 281

finite Gibbs process, 71
finite susceptibility, 349, 353
Fisher information, 100
FKG lattice inequality, 347
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FUR, 43

IUR, 28

VUR, 45

Index

fractional Brownian field, 308
fractional Brownian motion, 308
function
concentration, 358
infinitely divisible, 315
integrable with respect to the Lévy basis u,
318
slowly varying, 353
superadditive, 364
supermodular, 360
functional
completely alternating, 11
Euclidean, 245
geometrically subadditive, 244
homogeneous of order p, 246
smooth of order p, 247
subadditive, 244
subadditive Euclidean, 246
superadditive, 245
superadditive Euclidean, 246
superadditive without any error term, 245
translation-invariant, 246
upper semicontinuous, 11
fundamental frequency, 194
fundamental stereological formulae, 29

Galton-Watson process, 406
Gaussian complex-valued random field, 284
Gaussian white noise, 283

measure, 288
generalized Cauchy covariance, 284
generalized nucleus, 236
Georgii-Nguyen-Zessin formula, 69
germ-grain model, 39, 131, 278
Geyer saturation process, 75
Gibbs measure, 293
Gibbs state, 293
Gibbs variational principle, 294
global Markov property, 303
grand canonical ensemble, 135
graph, 291
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Grassmannian, 26
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greyscale images, 283

Haar measure, 22
Hamiltonian, 293

hard-core process, 68, 98
Hausdorff distance, 13, 14, 413
height, 400

homogeneous, 23
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homogeneous stabilization, 253
hyperplane process, 225

inclusion-exclusion formula, 75
inclusion-exclusion principle, 28
independently scattered, 288, 316
independent random elements, 280
inradius, 192
integration, 313
intensity, 123, 223
intensity measure, 119
intersection process, 233
interval count, 50
intrinsic dimension of data sets, 272
intrinsic volume, 23, 37, 207
invariant

right, 22

under rigid motions, 23
Ising model, 296
isomorphic, 346
isotropy

in the strict sense, 307

in the wide sense, 307

J -function, 138
join, 346

Kendall’s conjecture, 228
kernel, 286

bisquare, 286

Epanechnikov, 286

Gaussian, 286
kernel approach, 312
kernel function, 141
K -function, 134

empirical, 135

multiparameter, 135
kth-order correlation function, 126
kth-order product density, 126
kth-order truncated correlation function, 126
k-TSP functional, 243

labeled graph, 302
large deviation principle, 405
large deviations rate function, 405
large-domain statistics, 115
lattice, 346

distributive, 346
law, 280
law of iterated logarithm, 386, 388
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law of single logarithm, 386
law of single logarithm for random fields, 390
Lebesgue point, 256
length intensity, 155
Lévy basis, 315
Lévy measure, 315, 316
Lévy noise
«-stable, 319
Lévy process, 315
Lévy representation, 315
L-function, 134
likelihood, 100
linear combination, 312
Lipschitz function, 348
locally finite simple point patterns, 278
locally uniform metric, 416
local Markov property, 303
local self-similarity, 308
local stereology, 48
location-dependent marking, 119
long range dependence, 339

mark, 116
mark correlation function, 127
mark distribution, 123
marked point process
simple, 119
marked Poisson process
isotropic, 122
motion-invariant, 122
stationary, 122
Markov chain, 92
in detailed balance, 93
time-homogeneous, 93
mark space, 116
Matérn cluster process, 61
maximum pseudolikelihood estimate (MPLE),
110
m-dependence, 142, 339
mean energy, 294
mean increment of order k € N, 305
mean value function, 304
measurable mapping, 277
measurable space, 277
meet, 346
Metropolis-Hastings algorithm, 95
minimal matching, 242
minimal semi-matching, 243
minimum spanning tree, 242
Minkowski sum, 16
minus sampling, 136
mixed moment, 304
mixing coefficient, 145, 339
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mixing rate, 147

Mobius formula, 294
model-based approach, 35
modified Thomas process, 61
monotone flow, 414
monotonicity, 24

moving average, 287
m(U)-dependence, 339
multiplication, 312

nearest-neighbour distance function, 138
nearest neighbours graph, 242
neighbour, 291

Neveu’s exchange formula, 169
Neyman-Scott process, 61, 132

node, 291

normal boundary point, 208

nucleus, 152

operator scaling random field, 307
out-degree, 401

pair correlation function, 138, 140
pairwise interaction, 73
pairwise Markov property, 303
Palm mark distribution, 124
parent, 401
partial order
measurable, 345
particle process, 131
partition function, 293
path, 303
periodogram, 325
point process, 51, 278
of cell nuclei, 154
of edge midpoints, 155
finite, 64
marked, 116
simple, 52
of vertices, 154
pointwise limit, 312
Poisson point process, 54
homogeneous, 53
marked, 119
Poisson process, 87
ergodic, 139
interrupted, 132
mixing, 139
polar hyperplane, 184
positive semi-definite, 305
potential, 294
nearest neighbour, 296

potential energy, 71
potential of order k, 71
precision matrix, 302
probability density, 66
probability measure
associated, 341, 344
positively correlated, 344
strictly positive, 296
profile, 414
pseudolikelihood, 110

radial function, 220
radius
of localization, 255
of stabilization, 255

random closed set, 8, 119, 155, 278
union-infinitely divisible, 19

union-stable, 19
random cluster measure, 288
random counting measure, 278
random element

associated, 344

symmetric, 282
random field, 279, 338

(BL, 6)-dependent, 349

Gaussian, 283

Gaussian Markov, 301

lognormal, 284

Markov, 291

m-dependent, 142

quasi-associated, 348

shot-noise, 285
random function, 278

«-stable, 289, 320

centered, 307

12, 284

Lévy process, 320

L?-continuous, 283

L?-separable, 283

symmetric, 282
random line, 3

random marked point process, 115

random measure, 160
stationary, 160

random monotone flow, 416

random polyhedral set, 219

random polytope, 206, 207

random process, 279

random sequential adsorption, 269

random signed measure, 315

random variables, 278, 338
associated, 340
dependent, 338
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independent, 338
negatively associated, 342
positively associated, 342
symmetric a-stable, 317
uniformly integrable, 378
weakly associated, 342
random vector, 278
associated, 340
infinitely divisible, 314
stable, 288
rate measure, 99
realization, 277
reduced Campbell measure, 128
reduced kth-order factorial moment measure,
124
reduced Palm distribution, 127, 129
refined Campbell theorem, 127
regular closed, 13
regularly varying function, 387
reproducing kernel, 313
response function, 286
RNA secondary structure, 400
Robbins theorem, 9

salt-and-pepper noise, 283
scale mixtures, 313
scaling, 312
scaling factor, 163
scanning observation window, 290
score equation, 109
second moment intensity function, 58
section process, 233
segment system
typical, 171
selection, 12
selection expectation, 14
self-similar random field, 308
separable space-time model, 313
separation, 303
serving zone, 165, 170
typical, 170
set
polyconvex, 27, 36
regularly growing, 351
standard random, 36
shift, 186
shortest path length
typical, 172
short range dependence, 339
signed measure, 125
simulation algorithm, 164
site, 291
size functional, 230

Slivnyak theorem, 160
slowly varying function, 387
smooth boundary point, 208
space-time random field, 313

spatial birth-and-death process, 95

spectral density, 310
spectral function, 195
spectral measure, 289, 310
spectral method, 330
spectral representation, 314
spot variable, 316
stable law

scale, 289

shift, 289

skewness, 289
standard Wiener sheet, 149
stationarity

intrinsic of order two, 307

strict, 306
Steiner formula, 23, 207

Steiner minimal spanning tree, 243

Steiner point, 18
Steinhaus estimator, 45
stereology, 35
stochastic foliation, 420
stochastic process, 279
Strauss process, 72
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strong law for increments of random fields, 389

strong law of large numbers, 385

structuring element, 135
substitution, 312
summary statistics, 115
supermodular order, 360
support function, 9
surface area, 23
symmetric measure, 282

systematic random sampling, 44

Takacs-Fiksel method, 109
temperature, 293
tessellation, 152, 223
convex, 184
Delaunay, 153, 158
hyperplane, 184
isotropic, 184
line, 153
Poisson
hyperplane, 183, 185
line, 159, 185

Poisson-Voronoi, 157, 183, 185

random, 154
random convex, 184
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stationary, 184

Voronoi, 152, 163, 185, 230, 254
total variation, 137
total variation measure, 137
trajectory, 279
trajectory representation, 416
traveling salesman problem, 242
trend, 305
typical cell, 183, 189, 223
typical face, 223
typical grain, 39, 131
typical k-face, 223

uniform Hausdorff distance, 414
uniformly random point, 80

vacancy probability, 52
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vacuum configuration, 295
Valiron weights, 387

Van Hove sequence, 321
variogram, 305

vertex, 400, 401
Vietoris-Rips complex, 274
volume, 23

Voronoi flower, 193, 254

waiting time, 50

weak convergence, 118, 177
weighted typical face, 224
white noise, 283

wide sense stationary, 306
Wills functional, 290

zero cell, 186, 223
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