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aliasing effect, 69, 70
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arbitrary excitations, 228
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bandwidth of validity, 84
bench-scale dryer, 331
BFGS method, 203, 209
bias-compensated least squares, 50, 133
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bond-graph approach, 201
Brownian motion, 220
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stochastic models, 38
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data-based mechanistic model, 109
data-compression, 189
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backward operator, 42
forward operator, 42
operator, 41, 68

deterministic models, 75
direct methods, 4, 40, 271
discrete Fourier transform, 73, 223
dynamics of human standing, 204

empirical transfer function estimate
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errors-in-variables, 219, 236
expectation maximisation, 314

filter
invariant, 371, 374
Kalman, 399
time-varying, 375

finite impulse response (FIR), 190, 324
Fisher information matrix, 54
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flight flutter, 240
Fourier functions, 252
Fourier modulating functions (FMF),
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fractional derivatives, 227
frequency domain maximum likelihood,
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frequency-sampling filter (FSF) model,
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generalised least squares, 195
genetic algorithm, 347
global circulation model, 120
global warming, 119
global-optimisation algorithm, 348
Gramians, 399

Hartley modulating functions, 252
heteroscedasticity, 127
hot air-flow device, 331
hybrid Box–Jenkins model, 95, 149,

227, 255
hybrid modelling, 135, 226, 242

impulse invariant transformation, 219
indirect methods, 3, 40, 271
inequality constraints, 198
initial conditions, 320
input inter-sample behaviour, 146, 216,
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instrumental product matrix, 108, 161,
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instrumental variable
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basic, 138
delayed , 84
estimate, 48, 99
extended, 104, 139
for closed-loop systems, 138
multi-step, 144
optimal, 103, 104, 141
refined, 105, 147, 255
simplified refined, 101, 151, 254
tailor-made, 133

inverted pendulum, 203
iterative procedure, 103, 149, 322, 346

initiation, 324

IVSVF method, 262

leakage error, 224
least absolute-value algorithms, 229
least mean-squares, 349
least squares estimate, 48
left matrix fraction description, 395
lifting technique, 314
linear filter method, 315
linear identifiability, 368
linear integral filter, 252
local minimum, 347
LSSVF method, 111, 262
Lyapunov equation, 56, 399, 404

measurement setup
band-limited, 217
zero-order-hold, 217

mixing process, 332
model order identification, 108, 161,
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model order reduction, 394, 399
module-theoretic approach, 363
Monte Carlo simulation, 59, 80, 109,
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multi-rate data, 314
multi-sine, 277, 329
multiple-input systems, 103, 340
multiple-model structure, 166
multivariable, 283

noise modelling, 220
non-commutative ring theory, 363
non-linear instrumental variable

global separable (GSEPNIV), 340,
354, 358

global separable algorithm, 354
separable (SEPNIV), 352

non-linear least squares, 202, 339
global separable (GSEPNLS), 340,

347, 357
global separable algorithm, 350
problem, 346
separable (SEPNLS), 339
unseparable (UNSEPNLS), 344

non-minimum phase system, 323
numerical conditioning, 230

Octave, 203
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operational amplifier, 237
operational calculus, 363
optimisation methods, 203
orthogonal basis-function model, 325

Kautz model, 325
Laguerre model, 325

outliers, 229, 314

partially known physical model, 211
periodic excitation, 241
persistently exciting signal, 374
photosensitising drug, 278
physically plausible model, 201
Poisson moment functionals, 252
polynomials

Chebychev, 252
Hermite, 252
Laguerre, 252
Legendre, 252
orthogonal, 252

power converter, 383
PRBS, 113, 154, 179, 258, 261
PRESS statistic, 175, 178
principal ideal ring, 364

quadratic programming problem, 199

re-initialised partial moments, 252
recursive estimation, 259
relative degree, 341
residual alias error, 224
Riccati equation, 398
RIVC algorithm, 100
robot arm, 275
robustness issues, 67

sample maximum likelihood estimator,
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sampled-data model, 68
sampling, 34

equidistant, 36, 314
frequency, 112, 274
instantaneous, 36
integrated, 52
non-uniformly, 52, 103, 260, 266, 279,

314, 324
of CARMA systems, 35

very rapid, 272
zeros, 37, 71, 80

shifted least squares method, 50
signal-to-noise ratio, 43, 113, 154, 262
Slepian–Bang formula, 55
smoothing function, 348
spectrum analysis, 393
SRIVC algorithm, 102
state-space model

approximation, 393
canonical form, 256
fully parameterised form, 256, 292
non-minimal description, 401

state-variable filter, 154, 162, 252, 342
Steiglitz and McBride algorithm, 103
step-invariant transformation, 221, 339
stochastic realisation algorithm, 397
strictly positive real (SPR), 398
subspace methods, 256, 291

time delay, 93, 251, 313, 339
toolbox

ARMASA, 242
CAPTAIN, 129
CONTSID, 128, 242, 249
FDIDENT, 242
FREQID, 242
SID, 242
UNIT, 205

torsion module, 365
transient term, 224
trapezoidal-pulse functions, 252

UDV factorisation, 173
undermodelling errors, 75
unmodelled dynamics, 82
unstable plants, 230

Walsh functions, 252
Wiener process, 220
winding process, 122, 283

Young information criterion (YIC), 108,
257

zero-order hold, 35, 216, 341


