
Index

angular resolution, 10
aperture

1-D, 8
2-D, 13
synthetic, 15

apogee, 22
atmospheric modeling, 133
azimuth, 6
azimuth compression, 46, 48

back projection, 19, 36
bandwidth, 14
baseline, 38, 64, 78, 82

critical, 62, 65, 76
decorrelation, 73, 75
parallel, 62, 63
perpendicular, 61–63

burst, 107
acquisition, 111
overlap, 108, 112

burst overlap interferometry (BOI),
119, 152

carrier frequency, 42
centrifugal force, 23
chirp, 41

bandwidth, 47
frequency modulated, 58
slope, 47

coherence, 75
baseline, 75
Doppler, 75
image, 78
radar noise, 75
temporal, 75
X, C, L, 76

coherent radiation, 9

convolution
2D, 148
theorem, 148

coordinates
Earth-centered Earth-fixed (ECEF),

168
East North Up (ENU), 168

coregistration, 115, 117
correlation, 74
cross correlation function, 148

deconvolve, 47
deformation

east, 171
ENU, 170
LOS, 170
north and up, 171

demodulate, 41
deramping, 115
dielectric constant, 137
digitize, 42
Doppler

centroid, 36, 50, 51, 58
frequency rate, 50, 51
shift, 15
zero, 36, 58, 72

dynamic form factor J2, 24

Earth-fixed coordinate system, 26
effective speed, 49, 51
enhanced spectral diversity,

111, 117

fast time, 7
filter

boxcar, 74
Gaussian, 74
Goldstein, 79

focused image, 52
Fourier transform, 2-D, 89
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196 Index

Fraunhofer diffraction
1-D, 8
2-D, 13
integral, 10, 11

Fresnel distance, 12

geocode, 69
SLC, 71

geometric image alignment, 38
global navigation satellite system (GNSS), 166
global positioning system (GPS), 166
GMTSAR, 2, 4, 71

*.LED, 20
*.PRM, 45
*.raw, *.SLC, *.PRM, 42
configure.txt, 38
esarp, 42, 60, 105
fitoffset, 60
phasediff, 62
resamp, 37, 60, 113
SAT_baseline, 38, 63
SAT_llt2rat, 36
SAT_look, 171
solid_tide, 144
trans.dat, 36, 70
xcorr, 60, 149

GNSS
correcting InSAR LOS, 171
vector deformation, 166

Green’s theorem, 87
group velocity, 128, 138–140

Hermite polynomial
interpolation, 19, 56

Hermitian symmetry, 42
heterodyne, 42
hyperbola, 49

image
cross correlation, 147
geometric alignment, 115
master, 60
reference, 60, 61, 68
repeat, 60, 61, 68
secondary, 60
traditional image alignment, 113

imaging modes, 101
in phase, quadrature, 42
incidence angle, 63, 64, 72, 169
inclination of orbit plane, 24
InSAR, 1
interferogram, 60, 65, 69

artifacts, 123
filtering, 73
fringes, 123

interseismic
velocity, 172

interseismic velocity uncertainty, 172

ionosphere
correction, 140
F region, 136
plasma, 137
split spectrum, 128, 141, 142

ionospheric advance, 136

J2 dynamic form factor, 24

Kepler
elements, 21

argument of perigee, 24
eccentricity, 24
inclination, 24
longitude of node, 24
semimajor axis, 24
true anomaly, 24

second law, 22

latitude
geocentric, 28
geographic, 28, 169

line of sight (LOS), 56, 76, 81, 84, 95, 111, 128,
133, 134, 147, 151, 154, 156, 159, 167,
169, 170, 172

look angle, 63, 64
looks, 76

master and secondary, 37
matched filter, 47, 50
multilook, 74, 76
multiple aperture interferometry (MAI), 150

near range, 49
NISAR, 119, 121

orbit
dynamics, 19
exact repeat, 33
frequency, 23
geostationary, 19, 30
geosynchronous, 30
near polar, 19
period, 22, 23
precession, 21, 24
precise, 19, 34, 53
Sun synchronous, 21, 31

parabolic approximation, 56
parametric modeling, 134
patch processing, 43
perigee, 22
persistent scatterer (PS), 161
phase

aliasing, 86
closure, 96
Earth curvature, 61, 122
gradient, 79, 87, 89
gradient stacking, 90
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Index 197

ionosphere advance, 61, 122
layover, 86
noise, 61, 86, 122
orbit error, 61, 122
residue, 87, 92
shadow, 86
surface deformation, 61, 122
tides, 61, 122
topography, 61, 122
troposphere delay, 61, 122
unwrapping, 84

branch cut, 92
Fourier transform, 89
global, 89
Goldstein, 93
minimum cost flow, 93
nearest neighbor, 95
SNAPHU, 94

phase velocity, 125, 127, 136, 138, 139
Piñon, 48
pixel offset tracking (POT), 148, 149
plasma, 136
plasma frequency, 138
Poisson’s equation, 89
polarization, 103
precession of orbit plane, 24
PRF, 16, 38, 42, 45, 46, 51, 52, 58, 76, 107, 108, 111,

119, 151, 152
constraints, 16, 101, 102

PRM
chirp_ext, 42
chirp_slope, 42
near_range, 42
pulse_dur, 42
radar_wavelength, 42
rng_samp_rate, 42

pulse duration, 47
pulse repetition frequency–PRF, 7

quadrature, in phase, 42

R̈ range acceleration, 53
radar

wavelength, 85
radar echo, 42
radar reflectors, 48
radius of Earth, 28

equatorial, 28
polar, 28

range, 6
acceleration, 50, 51, 53
compression, 43, 46
far, 16, 101
migration, 12, 44
near, 16, 101
rate, 36, 50
sampling rate, 47
vs. slow time, 56

range–Doppler algorithm, 41
raw signal data, 43
reference and repeat, 37
refractive index

dry troposphere, 126
ionosphere, 125
troposphere, 125
wet troposphere, 126

refractivity, 127
resolution

azimuth, 14, 104
ground range, 14
range, 65, 104
slant range, 14

SAR, 1, 8
processor, 41, 44
spotlight mode, 50
strip mode, 15, 41, 50

ScanSAR, 103, 105
ScanSAR interferometry, 108, 111
ScanSAR processing, 105
shift property, 41
sidelobes, 10
sidereal day, 21, 23
sinc function

1-D, 10
2-D, 13

single look complex (SLC), 41,
46, 60, 68

slow time, 7, 49
Small BAseline Subset (SBAS), 156
SNAPHU, 93, 94, 98
solar cycle, 137
spheroid, 28
spotlight mode SAR, 10
squint angle, 57
SRTM, 67
stacking, 133, 154

common scene, 155
state vector, 19
strain rate

dilitation, 174
second invariant, 174
shear, 174

strain rate tensor, 174
strip mods, 103
subswath, 107, 111
swath width constraints, 102
SweepSAR, 119, 121
synthetic aperture

length, 52

terrain observation by progressive scans (TOPS),
111

tide, 122
aliasing, 145
solid earth, 142, 144
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198 Index

time series
GNSS, 177
InSAR, 177

topography, 67, 68
total electron content (TEC), 123, 126, 128, 136,

140, 142
troposphere

stratification, 130
turbulence, 130

troposphere delay, 128
mitigation, 133
spatial characteristics, 131

temporal characteristics, 131

velocity
effective, 52, 57
ground track, 52
spacacraft, 52

water vapor, 127
WGS84

ellipsoid, 63

zenith hydrostatic delay, 129
zenith wet delay, 129
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