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Berry–Esseen bound, 9
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best LSL predictor, 361
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Boolean random function, 147, 326
Brownian Lévy field, 324
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Čech complex, 64
cell reconstruction, 87
central intensity subspace, 188
central subspace, 188
centroid, 77
CFTP, 406

coupling-from-the-past algorithm, 405
crossover trick, 437
domCFTP, 430
funnelling relationship, 435
montonicity, 428
random walk CFTP, 409
read-once CFTP, 413

small-set CFTP, 417
stabilized CFTP, 433
truncation, 429
uniform ergodicity, 429

cluster process, 221, 383
elliptical, 104
Matérn, 386
Poisson, 383

coalescence time, 409
codifference, 342
complete coalescence, 406
conditional intensity, 209

function, 16
conditional mean mark, 175
conditionally negative semi–definite function,

327
contact distribution function, 216
coupling, 14, 25
covariance, 216
covariance function, 106, 258, 327, 371
covariation, 341

function, 354

Cox process, 38, 102, 385
dcx super-Poisson, 54
dcx ordering, 51
generalised, 37
log-Gaussian, 39
Matérn cluster, 37
shot-noise, 387
Thomas (modified), 37
v-weakly super-Poisson, 47

Crofton formula, 235
rotational, 242

cyclone model, 330

dcx order, 49, 50

classic CFTP, 406, 407

covariation orthogonal linear (COL) predictor, 354



460 Index

of Cox processes, 51
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sub-Poisson perturbed lattice, 54
sub-Poisson process, 53
super-Poisson perturbed lattice, 54
super-Poisson process, 53

detailed balance, 407, 431
determinantal point process, 194
determinantal process, 39

dcx, 54
Ginibre, 40
weakly sub-Poisson, 47

diffusion matrix, 393
dilation, 144
dimension reduction, 187
disector, 254
disorientation, 184

edge, 76
edge correction, 88
eigenequation, 273
eigenspace, 273
eigenvalue, 271
eigenvector, 271
elliptic integral, 237
embedding

intrinsic, 377
minimal, 375
nonnegative definite, 377

estimated prediction error, 299
Euler characteristic, 84
Euler method, 182
Euler-Poincaré characteristic, 234
expectation measure, 15
exponential model, 329

face-to-face tessellation, 76
facet, 76
force-biased algorithm, 89
forest, 309
Fourier transform, 373

discrete, 373
fast, 374

fractional Brownian field, 324
fractional Wiener sheet, 395
Frechet-Hoeffding bound, 177
full-dimensional random vector, 336
functional data analysis, 260

gamma process, 402
Gasser-Müller estimator, 262
Gaussian covariance family, 329

Gaussian linear random function, 324
Gaussian random field, 182
generalized linear model, 292
geometric anisotropy, 330
geometric ergodicity, 429
geometrical covariogram, 154
Georgii–Nguyen–Zessin equation, 17
germ-grain model, 52

coverage, 52, 69
k-percolation, 60
percolation, 56

nonstandard critical radii, 58
Gibbs process, 16, 28, 30
graph, 312

edge, 312
vertex, 312

graphical model, 378

h-minima transform, 88
Hadwiger’s characterization theorem, 234
Hausdorff measure, 236
Hawkes process, 383
Hilbert space, 272
hole-effect model, 329
Horvitz-Thompson procedure, 88
Hurst index, 324
hypergeometric function, 237
hyperplane tessellation, 79
hypothesis of orthogonality, 198

immigration-death process, 13
spatial, 25

importance sampling, 207
independent marking, 382
independently scattered random measure, 339
index–continuous LSL predictor, 363
infinitesimal generator, 12
innovation, 407
integral of mean curvature, 84
intensity, 75
intensity function, 15, 219
intensity measure, 75, 100
intrinsic stationarity of order two, 322
intrinsic volume, 84, 235

density, 84
invariance in strict sense, 322
invariance in wide sense, 322
Ising model, 422

Bayesian image analysis, 422
coding scheme, 423
critical temperature, 422
external field, 422
ferromagnetic case, 422
Fortuin-Kastelyn-Potts model, 422
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single-site update heat bath algorithm, 422
spin, 422
Sweeney’s algorithm, 422

isotropy, 75, 77, 322

Johnson-Mehl tessellation, 81

kernel, 261
biweight, 261
Epanechnikov, 261
estimator, 227
function, 260, 343, 387
uniform, 261

kriging, 346
Kullback–Leibler divergence, 309

Lévy basis, 38, 220
Lévy-driven Cox point process, 220
Lévy process, 325, 382
Lévy sheet, 403
Laguerre tessellation, 81
lattice process, 33

Ripley’s K-function of, 42
simple perturbed, 36
sub-Poisson perturbed, 36, 54
super-Poisson perturbed, 37, 54
Voronoi-perturbed, 36

least scale linear (LSL) predictor, 353
least-squares method, 270
Lebesgue measure, 236
level set, 358
linear multifractional stable motion, 344
linear predictor, 345
linear regression, 279

with functional response, 288
link function, 307
local polynomial, 264
local stereological estimator, 251
location dependent thinning, 219
logic regression, 308
logistic regression, 308

mark correlation function, 175
mark covariance function, 175
mark variogram, 175
mark-weighted K-function, 175
marked fibre process, 186
Markov chain, 312

aperiodic, 312
irreducible, 312

Markov chain Monte Carlo, 206, 389, 406

Markov process, 12, 206
Matérn hard-core process, 102
maximization of covariation linear (MCL)

predictor, 357
maximum-likelihood, 213, 292
mean-value function, 106, 258
Metropolis–Hastings algorithm, 389
Miles-Lantuejoul correction, 88
minimum contrast estimation, 226
minimum spanning tree, 24
Minkowski addition, 84
Minkowski tensor, 241

rotational average, 243
mixed anisotropy, 332
model fit, 216
model of interacting discs, 212
modulated Matérn hard-core process, 104
moment measure, 43, 50

factorial, 43
motion invariance, 322
moving average process, 372
multifactor dimensionality reduction (MDR),

295
robust MDR method (RMDR), 306
Gene-MDR, 306
generalized (GMDR), 305
MDR method with independent rule, 304

n-way interaction information, 305
Nadaraya-Watson estimator, 262
nearest neighbour distance, 24
negative association, 48
neurophysiological experiment, 184
Neyman-Scott process, 37, 386

association, 49
dcx super-Poisson, 54

non-stationarity function, 223
normal scale mixture, 328
nucleator, 248
nugget effect, 332

ordinary kriging, 349
Ornstein-Uhlenbeck process, 13, 323
overgraph, 145

pair correlation function, 42, 221
pairwise interaction process, 16
Pareto model, 156
particle filter, 207
particle marginal Metropolis-Hastings

path, 313
of the height h ≥ 0, 313

Pearson residual, 211

K-function (Ripley’s), 41

algorithm, 208
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nonstandard critical radii, 58
of germ-grain model, 56, see also

germ-grain model
of SINR model, 63

permanental process, 39
simultaneously observable, 54

weakly super-Poisson, 47
perturbation kernel, 36

convex ordering, 36, 50
displacement, 36
replication, 36

binomial, 36
geometric, 37
hyper-geometric, 36
negative binomial, 37
Poisson, 36
Poisson mixture, 37

phenotype-associated information, 305
point process, 15, 74, 99, 382

2D elliptical Matérn cluster process, 104
associated, 48, see also association
binomial, 36, see also binomial process
clustering perturbation, 35
concentration inequality, 44, 46, 47
Cox, 38, see also Cox process
dcx order, 49
determinantal, 39, see also determinantal

process
Gibbs, 39
Ginibre, 40
isotropic, 100
lattice, 33, see also lattice process
marked, 105, 382
Matérn hard-core process, 102
modulated Matérn hard-core process,

negatively associated, 48
Neyman-Scott, 37, see also Neyman-Scott

process
permanental, 39, see also permanental

process
Poisson, 34
Poisson process, 100
simple, 15, 99
stationary, 100
sub-Poisson, 32, 36

α-weakly, 44
concentration inequality, 47
dcx, 53
v-weakly, 46
weakly, 47, 48

super-Poisson
α-weakly, 44

dcx, 53
v-weakly, 46
weakly, 47, 48

Poisson cluster process
association, 49

Poisson hyperplane tessellation, 79
Poisson point process, 147
Poisson process, 16, 28, 34, 75, 100

as perturbed lattice, 36
intensity, 100
mixed, 38
stationary, 100

Poisson random measure, 380
Poisson shot-noise field, 325
Poisson-Voronoi tessellation, 200
polar coordinates, 238
positive definite function, 326
positive semi–definite function, 326
posterior distribution, 206
precision matrix, 371
predictor

continuous, 345
exact, 345
stochastically continuous, 352
unbiased, 345
weakly consistent, 352

preflooded watershed transform, 88
primary grain, 148
principal component analysis, 191, 270
probability distribution

Bernoulli, 407
Binomial, 407
Geometric, 414, 431
triangular, 417
Uniform, 427

probability metric, 6, 10
bounded Lipschitz metric, 6
bounded Wasserstein metric, 6, 23
Kantorovich metric, see Wasserstein metric
Kolmogorov metric, 6
total variation metric, 6, 22
Wasserstein metric, 6, 23

projection process, 223
proposal density, 207
purely zonal anisotropy, 332

R statistical scripting language, 405
r–norm, 360
random closed set (RACS), 144
random counting measure, 99, 380
random field, 174, 322, 370

Gaussian, 370
Gaussian Markov, 378
Markovian, 378

percolation, 56

104
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separable in probability, 341
random geometric graph, 64
random marked closed set, 173
random sequential adsorption, 89
random tessellation, 76, 158
random walk sampler, 389
regeneration, 417
regression model, 260

nonparametric, 260
reversible jump sampler, 391
rotation invariant, 235
rotational average, 235
rotational integral

geometry, 235
of intrinsic volume, 234

second order intensity reweighted stationarity,
219

semi-continuous (upper, lower) random
function, 145

separability, 222
sequential Monte Carlo, 206
Shannon entropy, 304
shot-noise Cox process, 220
shot-noise field, 51

dcx order of , 51
extremal, 51

ordering, 52
level-sets, 60

shot-noise Gamma Cox process, 388
shrinkage property, 348
sill, 332
simple inhibition point process, 193
simple kriging, 346

conditional unbiasedness, 348
homoscedasticity, 349

simple symmetric random walk, 407
simplicial complex, 64
simulated annealing, 132, 312
singular random vector, 336

Gaussian, 336
SINR model, 63

percolation, 63
size map, 91
skeleton, 91
slice means, 191
sliced inverse regression, 188
small set, 417

lag, 417
minorization condition, 417

space-time
space-time germ-grain model, 214
space-time intensity function, 226
space-time point process, 218

spatial Lévy process, 403
spatial random network, 129
specific strut length, 85
spectral density, 327
spectral measure, 327

of a stable vector, 336
spectral representation, 327
spectral theorem, 273
spherical contact distribution function, 101
spherical model, 330
spiking activity, 185
stability index, 335
stable family, 329
stable Lévy process, 343
stable moving-average random field, 343
stable Ornstein–Uhlenbeck process, 344
stable random field, 340
stable random measure, 339

control measure, 339
skewness function, 339

stable random variable, 337
totally skewed, 338

stable random vector, 334
stable Riemann–Liouville process, 344
stable subordinator, 343
state-space model, 206
stationarity, 322
stationary distribution, 12
Stein equation, 5, 10
Stein’s lemma, 4
Steiner formula, 84
stereology, 246
STIT tessellation, 79
stochastic flow, 406
stochastic geometry model with covariates,

199
stochastic process, 105, 257, 371

Gaussian, 371
isotropic, 373
stationary, 372
trajectory, 105
weakly stationary, 106

process mean, 106
process variance, 106

Strauss process, 389
strict convexity of Lα (E,m), 353
sub–Gaussian random field, 344
subgraph, 145
sufficient dimension reduction subspace, 188
sufficient intensity dimension reduction

subspace, 188
support set, 358
surface area, 84, 234
Sweave, 406

K-function, 219
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symmetric distribution, 337
synchronous coupling, 408

tessellation, 75
thickness profile, 91
Thomas process, 386
total variation distance, 429
track modelling, 184
tree, 309
two-dimensional Brownian motion, 181
typical k-face, 78

uniform ergodicity, 429

variance function, 106, 258
variogram, 324, 331

vectorial autoregressive (VAR) process, 106
Gaussian, 107

vertex, 76
Vietoris-Rips complex, 65
void probability, 45, 50
volume, 84
Voronoi model, 158
Voronoi tessellation, 80

watershed transform, 88
Weibull model, 155
weighted random measure, 173
white noise, 328
Whittle-Matérn family, 329
Wiener bridge, 396
Wiener pillow, 396
Wiener process, 274

U-statistic, 64
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