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cochlear partition, 145, 266, 272, 320

cochlear place map, 271

cochlium, 96

cocktail party problem, 50

coefficients, 117

coffee roasting, 495

coincident poles, 170

collaborative filtering, 493

comb filter, 62

combination tone, 192

common fate, 401

common logarithm, 34, 37

communication satellites, 1
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compensating loudness by analyzing input-signal

digital hearing aid, 486

complete basis, 111

complete characterization, 105, 109, 117

complex exponential, 108, 110

complex frequency, 108

complex gain factor, 109

complex gammatone filter, 172

complex logarithm, 38, 40

complex numbers, 39, 108

complex pole, 157

complex wave, 223

complex wavenumber, 223, 223, 231

complex-conjugate operator, 164

complex-conjugate symmetry, 164

compliance, 224

compression, 195

compressive gammachirp, 253

compressive input–output curve, 296

compressive input–output function, 202

compressive nonlinear system, 197

compressive nonlinearity, 35

computational auditory scene analysis, 74, 401,

410

computational hearing, 12

Computer as a Communication Device, 345

computer hearing, 12

computer listening, 12

computer vision, 12

conditionally stable, 117

conductive hearing loss, 483

cone of confusion, 389

consonance, 68

consonant musical interval, 66

constant-Q filterbank, 44, 82, 83

convergent evolution, 309

convolution, 106

convolution integral, 106

convolution operator, 107

convolution theorem, 121

corner frequency, 112

correlogram, 58, 410

correlograms and the separation of sounds,

401

cortex, 345

cortical frequency map, 355

corticofugal connections, 408

cosine transform, 90

cost function, 432

coupled AGC, see automatic gain control, coupled

coupled automatic gain control, 486

coupled form, 300

coupled time-harmonic transmission line equations,

225

coupled-form, 166

coupled-form filter, 310

coupled-form stage, 186

coupling between neighboring channels, 331

critical band, 52, 78, 89, 242

critical bandwidth, 52

critical oscillator, 193

cross-frequency suppression, 486

CT, see combination tone

cubic difference tone, 191, 192

cubic distortion tone, 76, 192

cubic nonlinearity, 194

damping factor, 149

damping factor in cascaded resonators, 209

damping-control mechanism, 309

DC, see direct current

DC gain, 99, 159, 165, 302

DCN, see dorsal cochlear nucleus

decay rate, 149, 171

decibel, 37

decimation, 338

Dedication, v

deep network, 439

deep-water waves, 277

dehydrated cats, 237

delay line, 220

delta function, 190

depolarization, 322

dereverberation, 354

detection nonlinearity, 328

dichotic pitch, 59

difference equation, 126, 131, 133

difference limen, 36

differential transmission line, 271

diffusion, 337

digital filter, 126

digital outer hair cell, 309–311, 313, 319

dimensionality reduction, 85

diminishing return, 35

Dirac delta function, 155

direct current, 98, 99

direct form I, 139

direct form II, 139

discrete-time system, 126

dispersion relation, 227, 230, 233, 276

dissonance, 68

distance matrix, 475, 476

distributed bandpass nonlinearity, 194

distributed system, 219

dithering, 323

doctrine of specific nerve energies, 23

DOHC, see digital outer hair cell

Dolby AC-3 compression, 482

dolphins, 309

dorsal cochlear nucleus, 353, 390

duplex theory, 59, 345, 355

duplex theory of binaural localization, 380
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duplex theory of pitch perception, 15, 28

dynamic range, 202

ear trumpet, 418

echolocation, 309

efferent, 289

efferent feedback, 286

eigenfunction, 108, 109, 127

electric wave filter, 222

electrical filter, 100

electrical system, 101

electronic filter, 100

emergent property, 192

emergent behavior, 14

endbulbs of Held, 353, 392

endocochlear potential, 268

endolymph, 266

energy decay, 148

energy-detection approach, 242

envelope, 57

epochs, 431

equal-loudness contours, 52

equivalent noise bandwidth, 146

equivalent rectangular bandwidth, 89, 146, 146

equivalent rectangular bandwidth scale, 282

erasures, 406

ERB, see equivalent rectangular bandwidth

ERB scale, see equivalent rectangular bandwidth

scale

Erlang distribution, 174

error back-propagation, 428

essential nonlinearity, 189, 192

Euler’s formula, 39

even-order distortion, 313

excitatory response, 322

expansive nonlinearity, 35

exponential, 33

exponential distribution, 174

extract meaning, 345

fast acting compression, 309

fast Fourier transform, 79

fast-acting compression, 293

feature engineering, 442

feature extraction, 441

Fechner’s law, 41, 42, 53

feedback connection, 123

feedback control system, 202

fenestra ovalis, 266

fenestra rotunda, 266

fenestra tympani, 266

fenestra vestibule, 266

filter A, 118

filter cascade, 122, 142

filter cascade model, 237

filter stage, 304

filter-cascade approach, 1, 195

filter-cascade family, 246, 250

filter-cascade model, 181

filterbank, 44, 79, 142

fine temporal structure, 351

fine time structure, 351

finite-impulse-response filter, 131

FIR filter, see finite-impulse-response filter

first-order filter, 100

first-order Volterra kernel, 195

fish hearing, 72

Flatlanders, 384

flatness factor, 212

Fletcher–Munson equal-loudness contours, 52

Fletcher–Munson hypothesis, 56

flicker, 320

fluid mass, 224

formant, 62, 63, 69–71

four-layer model, 21, 443

Fourier analyzer, 16

Fourier spectrum, 142

Fourier transform, 113

frequency, 107

frequency resolution, 143

frequency response, 111

frequency theory, 25

frequency–place map, 271

frequency–threshold curve, 195, 196, 197

frequency-domain view, 197

frequentist, 437

FTC, see frequency–threshold curve

full width at half maximum, 146, 146

full-wave rectification, 200

furosemide, 285

fusiform cell, 352

FWHM, see full width at half maximum

gain adjustment, 165

gamma distribution, 170

gammachirp, 146

gammachirp filter, 181, 246, 247, 249

gammatone, 155, 175

gammatone family, 95, 169, 246, 249

gammatone filter, 247

Gaussian distribution, 188

Gaussian filter, 188

GBC, see globular bushy cell

GCF, see gammachirp filter

generalized autocorrelation, 88

generating function, 129

GitHub, 298

glide, 181

glides, 306

globular bushy cell, 352

globular bushy cells, 392

glottal excitation, 71
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glottal pulse, 65

glottal pulses, 72

glottal rate, 72

glottis, 85

grandmother cells, 410

Gray’s Anatomy, 267

Greenwood map, 37, 280, 281, 299

group delay, 236, 304

group velocity, 235

grouping, 74

GTF, see gammatone filter

Haas breakdown, 396

Haas effect, 73, 395

half-power bandwidth, 152

half-wave rectification, 60

half-wave rectifier, 447

Hamming window, 79

hardware implementation, 297

harmonic sound, 67

harmonic-single-sideband encoder, 488

head-related impulse response, 387

head-related transfer function, 387

hearing aid, 418

hearing seminar, 1

height, 65

helicotrema, 269, 281, 328

Helmholtz resonators, 147

high-level passive limit, 310

high-Q resonance approximation, 158

Hilbert transform, 306

homogeneous solution, 148

homomorphic signal processing, 85, 86

homomorphism, 86

Hopf bifurcation, 192, 311

Hopf oscillator, 193, 195, 311, 312

HRIR, see head-related impulse response

HRTF, see head-related transfer function

Huggins pitch, 59

hydrodynamic wave, 222

hydromechanical filtering, 184

hyena, 443

hyperbolic tangent, 277, 426

hyperbolic-cosine depth dependence, 277

hyperpolarization, 322

IC, see inferior colliculus

ICC, see inferior colliculus, central nucleus

ideal binary mask, 407

ideal observer, 242

ideal ratio mask, 407

IF filter, see intermediate-frequency filter

IIR filter, see infinite-impulse-response filter

ILD, see interaural level difference

ill-posed problem, 427

imaginary-part operator, 164

impulse invariance, 138

impulse response, 103, 127

impulse-invariance digital filter design method,

186

incomplete gamma functions, 188

incus, 266

independent identically distributed random

variables, 174

inductor, 100

inferior colliculus, 345, 390, 408, 408

inferior colliculus, central nucleus, 32

infinite-impulse-response filter, 131

inharmonic partial, 68

inhibition, 195, 322

inner hair cell, 320

input–output level curve, 208

instantaneous frequencies, 304

instantaneous input–output function, 190

integrator, 117

intensity level, 203

interaural coherence, 397

interaural level difference, 73, 380

interaural phase difference, 380

interaural time difference, 32, 73, 380

interaural-polar coordinate system, 385

interclick interval, 59, 60

intermediate frequency, 200

intermediate-frequency filter, 200

intermodulation product frequencies, 200

Internet, 345

interval histogram, 350

intervalgram, 442, 467, 473

IPD, see interaural phase difference

ipsilateral, 347

iso-frequency curve, 196

iso-intensity curve, 196

iso-level curve, 196

iso-response curve, 196

isofrequency unit, 290

ITD, see interaural time difference

Jet Propulsion Laboratory, 1

jnd, see just noticeable difference

just tuning, 66

just-noticeable difference, 33, 36, 53

kanamycin, 284

Karhunen–Loève transform, 83

key invariance, 468

Kirchhoff’s current law, 101

KLT, see Karhunen–Loève transform

kurtosis, 147

Kurzweil, Ray, 419

labial, 71

laboratory instrument computer, 95
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ladder filter, 222

language, written and spoken, 8

Laplace transform, 108, 113, 126, 172

large-signal linear limit, 310

lasso regression, 438

lateral geniculate body, 412

lateral geniculate nucleus, 412

lateral inhibition, 338

lateral inhibitory connection, 354

lateral lemniscus, 390

lateral line system, 72

lateral nucleus of the trapezoid body, 389,

390

lateral superior olive, 72, 389

lateral suppression, 353

law of the first wavefront, 73, 395

least mean square, 421

level, 203

level-dependent linear filter, 253

level-dependent model, 239

LG method, 233

LGN, see lateral geniculate nucleus

Licklider’s duplex theory, 59

liftered mel spectrogram, 90

liftered spectrogram, 87

LINC, 95

linear mechanical system, 101

linear predictive coding, 91

linear superposition, 189

linear systems theory, 95

linear time-invariant system, 99, 163

linear–compressive–linear input–output response,

316

Liouville–Green method, 233

live cochlea, 196

LL, see lateral lemniscus

LMS, see least mean square

LNTB, see lateral nucleus of the trapezoid body

local gain control, 336

locality-sensitive hash, 467, 475, 479

log base, 34

logarithm, 33

logistic function, 424, 426, 428

logit, 424

long-term adaptation, 335

long-wave region, 277

Lorentzian function, 157

loss function, 423

lossless medium, 221

loudness level, 203

loudness recruitment, 483

low harmonics, 67

low-bit-rate communication of speech, 91

lowpass filter, 100

LPC, see linear predictive coding

LSO, see lateral superior olive

LTI system, see linear time-invariant system

lumped element, 102

Mössbauer technique, 286

machine hearing, 12

machine hearing applications, 417

machine hearing field, 1

machine learning, 419

machine listening, 12

machine vision, 12

magnitude frequency response, 108, 196

malleus, 266

Man–Computer Symbiosis, 345

manner of articulation, 71

manometric flame, 489

masking, 54, 260

mass–spring system, 118

matched Z transform method, 137

matching pursuit, 454

maximally informative dimension, 447

McGurk effect, 71

mean opinion score, 406

mean-rate threshold, 323

mean-response threshold, 323

mechanical system, 101

mechano-electrical transducer, 320, 321

Meddis hair cell model, 326

medial geniculate body, 408

medial nucleus of the trapezoid body, 389, 390

medial olivo-cochlear efferents, 331

medial superior olive, 32, 72, 389

medulla oblongata, 407

mel cepstrogram, 90

mel scale, 36, 37, 88

mel spectrogram, 90

mel-frequency cepstral coefficients, 89, 441

mel-frequency cepstrum, 89

mel-scale log spectrum, 90

melody, 467

memory, 100

memoryless compressive nonlinearities, 198

memoryless nonlinearity, 190

mercury delay line, 220

MET, see mechano-electrical transducer

MGB, see medial geniculate body

micromechanics, 271

midbrain, 345, 407

minimum phase, 117, 140

minimum-radius parameter, 310

missing data, 406

ML, see machine learning

MLP, see multilayer perceptron

MNTB, see medial nucleus of the trapezoid body

MOC efferents, see medial olivo-cochlear efferents

mode lock, 354

mode-coupling Liouville–Green approximation, 233
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modulating the damping, 194

moment-generating function, 174

momentum, 101

motor protein, 277

moving average, 98

moving target indicator, 220

moving-average filter, 220

MP, see matching pursuit

MP3 compression, 482

MSO, see medial superior olive

multiband compression, 484, 486

multilayer perceptron, 428

multipolar cell, 352

musical interval, 66, 467

NA, see nucleus angularis

narrowband spectrogram, 143, 143

natural frequency, 149

natural logarithm, 34, 39, 41

near miss to Weber’s law, 53

negative binomial distribution, 175

negative frequency, 110

neural network, 419

neural networks, 436

neuromimetic, 13

neuromorphic, 13

neurotransmitter, 237

NL, see nucleus laminaris

NLF, see nonlinear function

NM, see nucleus magnocellularis

noise power spectral density, 146

nonlinear basilar membrane response, 260

nonlinear cascade filterbank, 294

nonlinear damping, 253

nonlinear filter system, 195

nonlinear filter-cascade model, 194

nonlinear function

outer hair cell, 310, 312, 312–314, 317, 318,

319

rectifying inner hair cell, 328

nonlinear system, 95

nonlinear-oscillator hair-cell model, 193

nonlinear-system characterizations, 195

nonrecursive filter, 131

notch, 161

notched noise, 254

nucleus angularis, 392

nucleus laminaris, 389

nucleus magnocellularis, 389

Nyquist criterion, 134

Nyquist frequency, 136

Nyquist rate, 136

Nyquist–Shannon sampling theorem, 134

octave, 36

octopus cell, 352

odd-order distortion, 313

Ohm’s law, 100, 114

olivary complex, 72, 345, 379

olivocochlear bundle, 286

one-pole complex system, 157

one-third-octave filterbank, 44, 66, 68

one-zero gammatone filter, 178, 239, 247, 249, 250,

253

online training, 421

onset detection, 354

onset response, 352

onset-trigger event, 353

operational calculus, 115

operator, 110

operator notation, 115

organ of Corti, 3, 265, 266, 267, 268, 269, 271, 276,

279, 284, 290, 295, 320, 321, 355

orthonormal basis, 84

ossicles, 266

otoacoustic emission, 247

output level, 202

overcomplete basis, 111

OZGF, 256 see one-zero gammatone filter

pairs of sinusoids, 195, 198

parallel combination of filters, 148

parallel connection, 123

parallel filterbank, 142

parallel-of-cascades filter, 333

parametric linear system, 198

part tones, 68

partials, 68

Pascal distribution, 175

passband, 145

patent ductus arteriosus, 492, 492

Pattern Classification and Scene Analysis, 401

pauser cell, 354

pauser response, 352

PCA, see principal components analysis

PDF, see probability density function

peak frequency, 145

peak gain, 145

peak shape, 145

peak width, 145

Pearson distribution, 147

Pearson type III distribution, 174

Pearson type IV distribution, 188

Pearson type VII distribution, 188

pendulum, 118

perceptron, 420

perceptron rule, 424

perceptual coder, 482

perceptual linear prediction, 92

perfect fifth, 36

perfect fourth, 36

perilymph, 266
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period histogram, 350

periodic limit cycle, 193, 311

periodicity analysis, 354

periodicity pitch, 57

periodicity theory, 25

phalangeal cells, 268

phase, 66

phase delay, 236

phase difference, 380

phase frequency response, 108

phase shift, 109

phase velocity, 222

phon, 51

phonation, 71

phonautograph, 489

phoneme, 69

phonocardiogram, 491

piano keyboard, 37

pillar cells, 271

pitch, 25

pitch chroma, 65

pitch class, 65

pitch height, 65

pitch map, 353

pitch of the residue, 57

pitch perception, 1, 56

pitchogram, 371, 442, 467

pivot of phase, 306

place coding of pitch, 25

place of articulation, 70

place theory, 24

place theory of sound localization, 15, 28

plane wave, 224

PLP, see perceptual linear prediction

Poincaré–Andronov–Hopf bifurcation, 192,

311

point nonlinearity, 190

poised at a bifurcation, 314

pole radius, 310

pole–zero filter cascade, 163, 250, 253

pole–zero mapping method, 137

pole–zero plot, 150, 159, 164

poles, 117

poles and zeros, 169

pons, 407

pooling operator, 445

post-stimulus-time histogram, 350, 393

posteroventral cochlear nucleus, 353, 390

power frequency response, 146

power law, 33, 34, 43

power spectrum, 79

power-law function, 313

precedence effect, 73, 353, 395, 396

precision, 454

precision–recall curve, 467, 477, 478

prestin, 277, 309

primal sketch, 9

primary-like response, 352

principal components analysis, 83

prior distribution, 434

probability density function, 174

probability generating function, 175

probability mass function, 175

pure audition, 405

PVCN, see posteroventral cochlear nucleus

pyramidal cell, 352, 354

Pythagoras, 47

PZFC, 257, see pole–zero filter cascade

PZFC+, 250, 251

Q, 44

Q of a filter, 147

QDT, see quadratic difference tone

quadratic difference tone, 191

quadratic distortion tone, 312–314, 316, 317, 318,

319

quadratic features, 444

quadratic formula, 148

quadratic nonlinearity, 312

quality factor, 147, 152

quantization error, 482

quasi-linear filter, 240, 253

quefrency, 86

raised cosine, 79

ranking, 450

rapid adaptation, 335

rapid and short-term adaptation, 354

RASTA, see relative spectral processing

rate–place spectral representation, 353

rational function, 117, 172

rational transfer function, 134, 147, 164

rational-function sigmoid, 327, 328

Rayleigh oscillator, 194

Rayleigh’s duplex theory, 59, 379

Rayleigh–Van der Pol oscillator, 311

RC filter, 100

RC lowpass, 100

RC smoothing circuit, 100

RC time constant, 103

reactive element, 114

real gammatone filter, 175

real sinusoid, 108

real system, 163

real-part operator, 164

receptor potential, 271

rectified linear unit, 428

rectifying nonlinear function, 328

recurrence quantification analysis, 444

recurrence relation, 131

recursive filter, 131

regression, 423
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regularization, 427

regularized least squares, 427, 432

Reissner’s membrane, 266

relative spectral processing, 92

relative undamping, 310, 310

ReLU, see rectified linear unit

repeated excitation, 65

reservoirs, 324

residue pitch, 57

resistance, 100

resistive voltage divider, 114

resistor, 100

resonance, 265

resonance theory, 24

resonance–place theory, 28

resonant filter, 95

resonant system, 118

resonator, 147

response of a nonlinear system, 196

response threshold, 196

reticular lamina, 268

retrieval, 450

revcor function, 247

reverse correlation, 260

ridge regression, 438

ringing, 114

ringing frequency, 152, 262

RL, see recticular lamina

RLS, see regularized least squares

Robinson–Dadson equal-loudness contours, 52

robustness, 72

rods of Corti, 271

roex, 246

roex family, see rounded exponential family

root pitch, 67

roots, 117

roots of the denominator, 148

roughness, 67

round window, 269

rounded exponential family, 246, 247

sampled complex exponential, 127

samples, 127

sampling and aliasing, 189

sampling theorem, 134

saturating function, 312

SBC, see spherical bushy cell

scala height, 277

scala media, 266

scala tympani, 266

scala vestibuli, 266

scalae, 266

scale-space analysis, 175

scene analysis, 74

Schroeder–Hall hair cell model, 325

scores matrix, 477

second dimension of the cortical sheet, 355

second filter, 195

second-filter theory, 27

second-order digital filter, 134

second-order filter, 117, 118

second-order section, 139, 149

second-order Volterra kernel, 199

semitone, 35

sensorineural hearing loss, 483

series impedance, 114, 118, 225

shallow-water gravity waves, 277

shape parameter, 147, 163

sharpness-enhancing second filter, 197

shear motion, 270

shift invariance, 99

shifting property, 172

shifting property of the Laplace transform, 261

shock absorber, 98

short circuit, 328

short-term adaptation, 335

short-term power spectrum, 81

short-time autocorrelation function, 82, 92, 365

short-time Fourier transform, 79, 143

short-time power, 142

short-time segment, 143

short-time spectral representation, 93

short-wave region, 277

shunt admittance, 225

shunt impedance, 114, 118

shunting inhibition, 392

sigmoid, 322, 426

signal-flow diagram, 130

sine wave, 99

sine-wave speech, 72

single-ended line, 226

single-layer perceptron, 420

single-tuned resonator, 118

siren, acoustic, 7, 16

sketch, 15

skew, 147

skirt of a bandpass filter, 145

SLP, see single-layer perceptron

small-signal linear limit, 310

smoothing, 98

smoothing filter, 100, 170, 331

softmax, 449

software implementation, 297

sone, 43, 51, 51

sound effects, 461

sound pressure level, 49

sound separation, 405

sound understanding, 405

source–filter model, 85

space vector, 224

space–time pattern, 32

space–time pattern theory, 26
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sparse coding, 451

sparse features, 442, 448

sparse weights, 434

spatial frequency, 221

spatial gradient, 337

spatial smoothing, 337

spatial spreading, 339

spectral estimation, 142

spectral fine structure, 85

spectral tilt, 85

spectrogram, 15

spectrum analyzers, 142

spherical bushy cell, 352

spherical bushy cells, 392

spike timing pattern, 354

spike-timing model, 354

spiral ganglion, 3

spiral ligament, 266

SPL, see sound pressure level

square-law detector, 200

square-law rectifier, 447

stability, 106

stability condition, 217

stability of zero crossings, 261

stabilization, 352

stabilized auditory image, 57, 345, 353, 451,

482

stabilized logarithm, 37, 43, 45

stabilized power law, 45

stable system, 106, 129

standing wave, 221, 228

stapedius, 394

stapes, 266

state, 100

state variable, 100

stateless element, 100

statistical learning, 436

stellate cell, 352

stereocilium, 320

Stevens power law, 43

STFT, see short-time Fourier transform

stimulus-energy features, 446

stochastic gradient descent, 421

stochastic resonance, 323

stopband, 145

straight-through path, 148, 159

streams, 74

stria vascularis, 266

strobed temporal integration, 451, 453

structure invariance, 468

Student’s t-distribution, 188

Studies in Auditory and Visual Space Perception,

380

supervised learning, 419

support-vector machines, 437

suppression, 54, 257, 304

suppression areas, 198

suppressor tone, 257

syllabic-time-scale compression, 485

syllable, 69

synchrony suppression, 260

synchrony to waveform events, 353

tail of a bandpass filter, 145

tanh, see hyperbolic tangent

Taylor series, 190

tectorial membrane, 266

telegrapher’s equations, 225

telephone theory, 25

tempo invariance, 468

temporal theory, 25

tensor tympani, 394

thalamus, 345, 407

Theorica Musice, 47

thermal agitation, 320

third-order distortion product, 192

threshold, 189

timbre, 11, 49, 65

time constant, 103, 171

time invariance, 99

time pattern theory, 26

time resolution, 143

tip link, 320

TM, see tectorial membrane

tonality, 65

tone chroma, 65

tone color, 65

Tonempfindungen, 23

tonotopic, 13

tonotopic organization, 347, 350

transfer function, 108

transistor, 1

transmission line, 100

transmission-line model, 242

transposition, 468

transversal filter, 131

transverse cut, 238

traveling wave, 122, 169, 237, 265

traveling wave delay, 119

traveling-wave tube, 1

triangular filter, 247

trigger event, 353

triggered temporal integration, 356, 360

triplex theory, 59

TTI, see triggered temporal integration

tuning fork, 6

two-alternative forced-choice experiment, 255

two-layer perceptron, 420

two-pole resonator with unity gain at DC, 165

two-pole–two-zero filter, 149, 299
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two-tone suppression, 198, 260

two-voice pitch tracking, 410

tympanum, 266

uniform medium, 221

unit advance, 129

unit delay, 130

unit impulse, 103, 127

unity gain at DC, 99

UNIVAC, 220

universal resonance approximation, 158

universal resonance curve, 157, 173

unstable system, 106, 129

unsupervised learning, 419

Van der Pol oscillator, 194, 311

Van der Pol resonator, 311

variable-gain amplifier, 208

variance, 147

VCN, see ventral cochlear nucleus

vector quantization, 449, 454

velar, 70

velocity signal, 310

ventral cochlear nucleus, 390

vertical cell, 354

virtual pitch, 57

Vision, 8

vocal tract, 85

voice activity detection, 495

volley principle, 26

volley theory, 26, 381

voltage divider, 114, 118

Volterra kernel, 190, 192

Volterra series, 189

vowel, 72

VQ, see vector quantization

wave digital filter, 297

wave propagation in distributed systems, 95

wave vector, 224

waveform, 6

wavefront plane, 224

wavelength, 224

wavelet modulus operator, 445

wavenumber, 221

Weber fraction, 42, 53

Weber’s law, 41, 42

Weber–Fechner psychophysical law, 41

wefts, 410

weight decay, 432

weights, 420

Wentzel–Kramers–Brillouin method, 233, 239

Wertbostel, 383

whispered speech, 72

white noise, 147

wideband spectrogram, 143, 143

Wiener series, 189

windowed segment, 79

windowing, 143

Winnie-the-Pooh, 19

WKB method, see Wentzel–Kramers–Brillouin

method

Z transform, 126, 128

zero-crossing times, 261, 304

zeros, 117
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