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Index

a
additive white Gaussian noise (AWGN) 83
advanced iterative algorithm (AIA) 137, 138
analytic signal 2–8, 10, 62, 156, 158, 229
arctan formulation 64
asynchronous demodulation 107–112

b
Bayesian estimation 187
BIBO stability criterion 17, 23, 33, 250

c
Carré 162, 163, 238
carrier 3, 8
– spatial 4, 6
– temporal 4, 61, 62
central limit theorem 49
circular carrier 149, 173
closed-fringe interferogram 151, 201, 203,

211
co-phased demodulation 65–68
conic carrier 173, 175

d
derivative of Gaussian (DoG) 211, 223
detuning 74–80, 161
detuning-error 77, 112
dirac delta 11, 13
directional filtering 217, 218
discrete-time Fourier transform (DTFT) 25,

26

e
ergodic stochastic process 83

f
filter
– anti-alias 30

– band-pass (quadrature) 35, 47, 62–65
– low-pass 7, 27, 32–46, 251
finite impulse response (FIR) 41
first order regularization 187
Fizeau interferograms 143
Fourier method 6
Fourier transform 24
Fourier transform method 149, 164
Fourier transform pairs 25
frequency transfer function (FTF) 62
fringe direction 201, 216, 219, 225
– angle 219, 225–227, 232
– vector 219, 225
fringe follower 207
fringe orientation 201, 204, 219
– angle 220
– vector 220
fringe pattern 1, 60
fringe tracking 151, 173, 203

g
Gabor filter 158, 171, 216
Gaussian filter 160, 167, 175
Gaussian probability density 49
general quadrature transform 201, 204, 235,

236
gradient descent 188

h
Hariharan 160, 237
harmonics 165, 167, 185
Hilbert transform 229, 230, 237

i
impulse function 15
impulse response 15, 23
impulse response function 62
impulse sampling 13
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instantaneous spatial frequency 152–154,
171

interpolation formula 14
inverse problem
– ill-posed 2, 60
– well-posed 2
iterative gradient 195
iterative least-squares 137

l
least-squares phase-shifting algorithms

(LS-PSAs) 71–74
– noise-rejection capabilities 85
linear carrier 149, 150, 187
linear operator 15
linear PSA 159
linear time-invariant (LTI) system 14, 15, 22,

52
local robust quadrature filters (LRQF) 215
locally monochromatic interferogram 153,

154, 207, 236

m
meta-frequency response 86
micropolarizer array 178
minimum 3-step PSA 68–71
monotonic phase 151, 201, 235

n
noise
– in temporal interferometry 80–87
non-linear PSA 108–136, 159, 163, 164
normalization 205, 207, 210
Nyquist criterion 27, 29, 152
Nyquist–Shannon sampling theorem

14, 27

o
open-fringe interferogram 238

p
parabolic carrier 173, 175
phase
– 2π ambiguity 2, 7, 8
– sign ambiguity 2, 61
– wrapped 2, 7, 8
phase function 2
phase mask 177, 178
phase shift errors 137
phase tilts 140
phase-locked loop 196
phase-shifting
– algorithms (PSAs) 57, 64, 108
– interferometry (PSI) 57

phasorial representation 76
pixelated carrier 149, 177, 178, 184
poles and zeros 20–21
power spectral density (PSD) 83
prediction and correction paradigm 251
principal component analysis (PCA) 137,

140

q
quadrature conditions 62
quadrature filters 62–65, 151, 171, 193
quadrature signal 142, 151, 203, 207, 232
quality map 207, 208

r
rectangle function 12
region of convergence (ROC) 19, 21, 27
regularization 194, 195, 197, 205
– low-pass filtering 42
regularized phase tracker (RPT) 204
robust quadrature filters (RQFs) 149, 186,

187

s
sampling 13
– sub-Nyquist 29
– theorem 14
scanning moire 179
second-order regularization 190
self-calibrating PSA 136, 137, 140
shifting-the-filter 158, 168, 190, 196
shifting-the-signal 168, 196
signal-to-noise (S/N) power ratio 84
sine-cosine filter 222
space-frequency methods 170
sparse solvers 188, 195
spatial carrier 143, 149, 150
spatial frequency 149
spatially monochromatic 152
spiral phase transform 204, 219, 230,

236
squared gratings 168
steering 237, 238
step function 11
stochastic process 82
structure tensor 223
superpixel 178, 180, 184, 185
synchronous demodulation 62, 155, 156,

174, 180
system stability, see BIBO stability criterion

t
temporal carrier 149, 150
tilt fringes 150
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time-invariant 16
transfer function 18, 23

u
uncalibrated phase shifters 137
uncertainty principle 159
unit sampling 13, 27
unit step function 202
unit-circle 23, 27, 250
unit-disc 23, 250
unknown phase shifts 136
unwrapper algorithm 243–245, 250, 251,

255, 257, 258

v
vectorized interferogram 141, 194
virtual phase stepping 210
vortex transform 201, 229–232

w
wavelet transform 170
windowed Fourier transform 170
wrapped phase 241–266

z
Z-transform 26
Z-transform pairs 22




