
Index

a priori information 255
A/D (see analog-to-digital)
absolute error 230
accidental error 270, 322
adaptive filter 72
Algebraic Reconstruction Technique 294, 309
aliasing 42, 44, 63
all-pass filter 153, 171
amplitude modulation 63
analog-to-digital 14, 63, 65, 69, 128, 132
analysis 49, 61, 64, 109
analytic signal 181, 209, 210
anisotropy 317
antialiasing 43
ARMA model (see auto-regressive

moving-average)
ART (see Algebraic Reconstruction

Technique)
artificial intelligence 301
artificial neural networks 301
attenuation 210, 317
autocorrelation 83
auto-regressive moving-average 205, 283
autospectral density 116, 147

band-pass filter 152, 188, 191
band-reject filter 152
broadband 166
Buckingham’s � 237, 287

calibration 9
causality 54
cepstrum analysis 173
Cholesky decomposition 27

circularity 144
coefficient of variation 165
coherence 162, 172
Cole-Cole plot 126, 127
complex number 17
condition number 250
consistency 250
continuous signal 35
convergence 114
convolution 2, 89, 92, 142, 170
Cooley 11, 112
covariance matrix 269
cross-correlation 77, 79, 147
cross-spectral density 147
cutoff frequency 153

damped least squares 256
damping 86
data error 240
data resolution matrix 250
deconvolution 2, 8, 95, 219, 279
determinant 23
detrend 66, 76
diffraction 317
diffusion 14
digital image processing 6, 14
digitization (see analog-to-digital)
dimensionless ratio (see Buckingham’s ��
discrete Fourier transform 107
discrete signal 36
duality 117
Duffing system 198, 202
Duhamel 11, 90
dynamic range 69
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echolocation 3, 330, 334
eigenfunction 137
eigenvalue 26, 32
eigenvector 26, 32
energy 116
ensemble of signals 41
ergodic 40, 62, 64
error 228, 322, xvi
error norm 228
error propagation 271
error surface 231, 240, 241, 335, 340
Euler’s identities 20, 132, 179
even signal 37
even-determined 253
experimental design 74, 129, 166, 272, 273
exponential function 19, 47

fast Fourier transform 112
feedback 5, 58
Fermat’s principle 329
filter 70, 73, 151
filtered back-projection 292, 293
f-k filter 157
forward problem 2, 215, 249
forward simulation 298, 311, 332
Fourier 11
Fourier pair 110
Fourier series 104, 131
Fourier slice theorem 289
Fourier transform 51, 105
Fredholm 11, 218
frequency response 138, 140, 157, 161, 165
frequency-wave number filter 157
Fresnel’s ellipse 316, 318
fuzzy logic based inversion ±306, ±332

genetic algorithm 303
gravity anomaly 345
Green’s function 11, 218

Hadamard transform 136
Hamming window 123
Hanning window 123, 171
harmonics 198
Hermitian matrix 22, 120
Hessian matrix 28
heuristic methods 306, 330
high-pass filter 152
Hilbert transform 11, 179, 200
hyperbolic model 220

ill-conditioned 251
image compression 34
impulse 45, 50
impulse response 85, 86, 140
inconsistent 253
information content/density 238, 239
initial guess 264
instantaneous amplitude 182
instantaneous frequency 182
integral equation 218
inverse problem 2, 215, 249
inverse problem solving 242, 274, 316,

338, 345
invertibility 56
iterative solution 193

Jacobian matrix 28, 228

Kaczmarz solution 293
kernel 70, 94, 153
Kramers–Kronig 200

Lagrange multipliers 29, 277
Laplace transform 52, 110
Laplacian 72
leakage 121
least squares 231
least squares solution 254, 277
linear time-invariant 56
linearity 54, 60, 112
linearization 227, 244, 267
linear-phase filter 153, 171
L-norms 230
low-pass filter 151
LTI (see linear time-invariant)

MART (see Multiplicative Algebraic
Reconstruction Technique)

matrix 21
maximum error 230
maximum likelihood 269
median smoothing 74
Mexican hat wavelet 213
minimum length solution 277, 283
min-max 231
model error 240, 327
model resolution matrix 250
Monte Carlo 300
Moore-Penrose 11, 282
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Morlet wavelet 48, 193, 213
moving average 70, 76
multiples 198, 211
Multiplicative Algebraic Reconstruction

Technique 297, 309

natural frequency 86
near field 317
noise 6, 48, 65, 162
noise control or reduction 75, 76, 151, 154
non-destructive testing 3, 14
noninvertible matrix 23
nonlinear system 197, 211
nonlinearity 227, 267, 298, 320
nonstationary 175
notch filter 152
null space 24
Nyquist frequency 43, 109

Ockham 11, 234, 264, 287
octave analysis 135
odd signal 37
Oh…!? 177
one-sided Fourier transform 115, 134, 149
optimization 28
orthogonal 103
oscillator 85, 138, 140, 197, 206
overdetermined 253

padding 123, 135
parallel projection 289
parametric representation 286, 332,

339, 341
Parseval’s identity 116
passive emission 4
periodicity 38, 114
phase unwrapping 158
Phillips–Twomey 256 (see regularization)
pink noise 48
positive definite matrix 25
preprocessing 321
profilometry 8
proportional error 230
pseudoinverse 218, 249, 282

random signal 48, 202
range 24
rank 24
rank deficiency 250

ray curvature 317
ray path or tracing 328, 329
regression analysis 220, 245
regularization 255, 257, 271, 281, 337
resolution 117, 124, 185
ridge regression 256 (see regularization)
robust inversion 231

sampling interval 36
selective smoothing 74
self-calibration 5
short time Fourier transform 184
signal 1, 35
signal recording 128
signal-to-noise ratio 65, 164, 172
Simultaneous Iterative Reconstruction

Technique 295, 309
sinc 48, 213
single degree of freedom oscillator (see

oscillator)
singular matrix 23
singular value decomposition 27, 34, 251,

265, 271, 278
sinogram 326
sinusoidal signal 47
SIRT (see Simultaneous Iterative

Reconstruction Technique)
skin depth 317
smoothing kernel 72
SNR (see signal-to-noise ratio)
source location 224
sparse matrix 320
spatial distribution of information 239, 320
spike removal 66
squared error 230
stability 55
stable inversion 231
stacking 66, 76, 100
standard error 230, 268
stationary 40, 62, 64
statistics 60, 68, 164, 268
step 46
stock market 13
successive forward simulations 298,

311, 332
superposition principle 55, 57, 59, 89
symmetric matrix 22
synthesis 61, 64, 107
system 1, 53, 57, 64
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system identification 2, 9, 88, 95, 219
systematic error 271, 322

tail-reverse 94, 147, 169
Taylor expansion 227, 267
thresholding 74
tide 12
Tikhonov–Miller 256 (see regularization)
time domain 51
time invariance 55
time-varying system 204
tomography 10, 221
truncation 121
Tukey 11, 112
two-dimensional Fourier transform 127, 133
two-sided Fourier transform 115, 149, 180

uncertainty principle 118, 186, 193
underdetermined 253
undersampling 63
unwrapping (see phase unwrapping)

variance 164
Volterra 11, 218

Walsh series, transform 52, 135
wavelet 48
wavelet analysis, transform 51, 191, 192
weighted least squares solution 263
white noise 48
Wiener filter 283
window 121, 188










