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2D dyadic decomposition, 63
2D matrix architecture, 254
3D embedded zeroblock coding, 66
3D set-partitioning embedded
block, 63

3D SPECK, 62, 63
3D VQ, 140, 326, 351

A
a priori knowledge, 5
absolute distance, 252
absolute root mean square error
(A-RMSE), 227

absorption band, 123
absorption-feature-based fitting, 311
abundance image, 121, 123
AC coefficients, 89
Acadie, 117, 212
acceptability, 297
acoustic wave, 83
Acousto-Optical Spectrometer
(AOS), 82

acquisition system, 4
across-spectral-bands vector
distance calculator, 251

across-track spatial misregistration,
236

adaptive arithmetic coding (AAC),
40

adaptive entropy coder, 76, 78
adaptive linear prediction, 99
adder, 252
addition operation, 109

additive noise, 191
additive white Gaussian noise
(AWGN), 241

additive white noise, 26
adjacent pixel spectra in a cross-
track line (APSICL), 205

Advanced Responsive Tactically
Effective Military Imaging
Spectrometer (ARTEMIS), 2

aerial photography, 305
aggregated class, 316
agreement with ground truth, 305
agriculture, 117, 301
air bubble, 312
Airborne Visible Infrared Imaging
Spectrometer (AVIRIS), 48, 85,
113, 190, 198, 244, 333

along-spectral-bands vector distance
calculator, 251

along track, 179, 215
alunite, 123, 311, 314
amplifier, 177
amplitude binary codevector, 139
analog-to-digital (A/D) converter,
177, 296, 318, 306

anchor points, 111
ancillary channel, 20
anisotropic diffusion, 26
anomaly, 211
applet server, 349
application-specific integrated
circuit (ASIC), 249

approximation size, 129
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approximation stage, 162, 238
architecture, 249, 275
archive, 345
arithmetic coding (AC), 40, 59
arithmetic mean, 25
artificial target, 117
associated codebook, 188
asymmetric compression process,
34

asymptote, 166, 203, 216
asynchronous, 264
at-sensor radiance, 223, 305
atmosphere, 178
atmospheric correction, 178, 296,
298, 349

atmospheric effect, 148
Atmospheric Infrared Sounder
(AIRS), 2, 59, 103, 198

atmospheric water vapor, 297
auxiliary parameter, 141
average classification, 312
average percent-relative absolute
difference, 318

awning, 212, 308

B
BAD PIXEL CORR (BPC), 316
band combination, 354
band math evaluation, 311
band reordering, 34, 38, 60
band interleaved by pixel (BIP),
205, 273

band sequential, 205
base bits, 49
base-bit plus overflow-bit coding
(BPOC), 49

baseband, 63
baseline index map, 183
benchmark, 316
benchmark hyperspectral library,
349

Bernoulli process, 42
bilinear interpolation, 21

binary codevector, 139, 140
binary-input power-limited
Gaussian channel (BIPLGC),
243

birch, 154
bit-allocation, 57
bit-error rate (BER), 238, 245
bit errors, 182, 211
bit pattern, 79
bit-plane encoder (BPE), 87
bit-shifting, 62
BitPlaneStop, 90
bitrate, 41, 61, 91, 200
bitrate reduction, 2
bits per pixel per band (bpppb),
104

bits per symbol (bps), 41
bitstream, 35, 40, 98
black crustose lichen, 306
black spruce, 154
blind datacube, 225, 297
blind-compressed datacube, 218
blind distortion measurement, 24
block, 78
block-adaptive entropy coding
approach, 102

block diagram, 162
block effect, 61
block size, 52, 79
blocking, 24
blocking artifact, 26
blocking effect, 180
Blue Books, 75
blurring, 24
boreal forest environment, 305
bottleneck, 264, 276, 285
boundary conditions, 100
brightness temperature, 2
broadband channel, 3
browser module, 349
browsing, 121
buddingtonite, 314
byte limit, 87
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C
Cþþ language, 274
c-code, 240
c-means clustering, 36
California, 84
CAM5S, 302
Canadian Space Agency (CSA), 346
canopy liquid-water content, 297
card-to-card connector, 265
catalog server, 347
cataloging system, 345
causal neighborhoods, 35
causal pixels, 55
CCD, 76
CCSDS 121.0-B, 76
CCSDS-123 , 98
CCSDS-IDC, 199
central local difference, 101
central web server, 352
centroid, 115, 124, 162, 253, 351
Chalcedony, 314
channel codes, 241
channel decoder, 243
Chesapeake Bay, 84
chipset, 264
chromatic aberration, 236
cirrus cloud, 309
class map, 351, 352
classical VQ algorithm, 110
classification map, 171
clock cycle, 252
cloud scene type, 117
cluster, 36, 107, 168, 277
cluster map, 277
cluster SAMVQ, 178, 181
co-located pixel, 55
coastal zone, 3
codeblock, 66
code rate, 241
codebook, 37, 57, 237, 238
codebook generation, 107
codebook generation time, 149
codebook size, 164, 168, 238, 240

codebook training, 58, 107
coded dataset, 81
codestream, 39
codevector (CV), 107, 251, 258
codevector matching, 107
codevector memory, 260
codevector trainer, 251, 262
codevector update operation, 254
codeword, 40, 57, 77
CodeWordLength, 97
coding gain, 25
coding paradigm, 34
coding step, 107
coding time, 149
coefficient of determination, 303
collimator, 236
color-composite image, 212
column-oriented local sum, 100
commission error, 306
communication channel, 243
Compact Airborne Spectrographic
Imager (CASI), 48, 198, 212, 225,
244, 302, 327

compare with previous region
codevectors (CWPRC), 282

component software-configurable-
items (CSCIs), 275

composite mineral map, 314
compressed data library, 349
compressed datacube, 225
compressibility, 25
compression effectiveness, 89
compression efficiency, 77
compression engine (CE), 180, 249,
262

compression-error datacube, 194
compression-error image, 192
compression fidelity, 110, 149, 162,
216, 237, 238

compression performance, 211
compression ratio (CR), 2, 34, 50,
82, 301

computation time, 112, 118, 133
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computational complexity, 38, 53,
60, 110, 162, 168

computational platform, 142
concrete, 315
confidence level, 296
configuration, 249, 280
confusion matrix, 316
constrained spectral unmixing, 309
constraint length, 241
Consultative Committee for Space
Data Systems (CCSDS), 44, 75,
197

context adaptive, 36
context-based embedded zerotrees
of wavelet transforms
(CB-EZWs), 39

context modeling, 67
contrast enhancement, 18
contrast stretch, 356
controlled laboratory environment,
306

conventional full-reference metrics,
6

conventional VQ algorithm, 110,
164

convergence speed, 167
convex, 59
convolutional code, 238, 241
corn, 225, 227
cornfield, 118, 212
correlation codevectors (CCs), 144
correlation coefficient, 8
correlation vector quantization
(CVQ), 110, 351

cosine, 111
cotton, 212, 309
covariance, 61
covariance matrix, 61
CPU, 180, 249
crisp, 56
crop chlorophyll content, 296
crop field, 225, 302
crop leaf area index, 301

cross-support, 75
cross-track, 45, 57, 215
cross-track line, 178, 282
cube1, 48
cube3, 48
Cuprite, 21, 48, 67, 113, 190, 245
current pixel, 34, 57
current regional codebook, 188
current spectral band, 99
curvature, 218
custom weight, 95

D
dark current, 177, 223, 228, 309
dark leakage current, 177
data acquisition, 347
data anomaly, 299
data bus, 262
data cleaner, 317
Data Compression Working Group
(DCWG), 75

data-flow chain, 296
data handling, 211, 249
data holdings, 347
data loss, 86, 182
data processing level, 301
data products, 4
data structure, 111
data visualization tool, 360
datacube, 2, 6
DC coefficient, 89
DCStop, 90
DCStop=0, 93
deblocking, 61
dead detector elements, 212
debug, 266
decoder, 78, 107, 148, 238
decoding time, 164
decomposition, 63
defence, 301
derived product, 4, 298
desktop browser, 349
despike, 215
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destriping, 228
detector array, 177
detector defects, 211
diagonal subband, 63
difference between the reflectance
maximum and the minimum, 324

differential pulse code modulation
(DPCM), 36, 143

differentiator, 254
digital count, 177
digital number (DN), 117, 184
digital signal processor, 249
dimension-reduction code, 140
direct memory access (DMA), 249,
262

directional local differences, 101
dirt road, 315
discrete cosine transform (DCT), 2,
26, 34

discrete wavelet transform (DWT),
38, 61, 86

discrimination capability, 11
dispersion element, 4, 236
distortion channel, 17
distortion measure, 5, 109
distortion threshold, 109
distortion types, 24
dolomite, 314
double-blind test, 225, 234, 297
downlink channel, 3, 182, 237, 241
downsample, 18
duty cycle, 276
dynamic range, 82, 184, 223

E
Earth-observation satellites, 1
edge-based prediction, 36
eigenvectors, 38, 61
embedded zerotrees of wavelet
transforms (EZWs), 39

embedded data structure, 87
encoding order, 102
endmember (EM), 123, 218, 229

endmember spectra, 218
energy balance, 83
energy compaction, 25
energy shifting, 26
entropy, 24, 34
entropy encoder, 34, 35, 40, 59, 99,
102

entry counts, 254
ENVISAT, 3
Earth Observer-1 (EO-1), 29, 198,
316

equal-percentage subsampling, 158
equal-size subsampling, 158
equivalent codebook, 164
ERGAS, 10
error-correction measures, 211, 298
error cube, 269
error matrix, 305
error measurement, 6
error propagation, 211, 298
error vector, 58
Euclidean distance, 109, 138, 161, 351
evaluation criteria, 298
evaluation metrics, 232
evaluation procedure, 298
evaluation score, 219, 235
evaluator, 297
exhaustive search, 56
exponential-Golomb coding, 42
exposed rock, 306
exposure, 177
extensible markup language
(XML), 273

external RAM, 284
extragalactic source, 82

F
F-test, 301
factor of improvement in coding
time, 146

factor of improvement in
compression ratio, 147

factorization, 39
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false alarm rate, 315
false color, 356
fast three-dimensional vector
quantization (F3DVQ), 351

fast correlation vector quantization
(FCVQ), 352

fast Fourier transform (FFT), 26
fast memory, 250
fast precomputed vector
quantization (FPVQ), 57

fast sorting method, 126
fast VQ algorithm, 110
feature extraction, 18
fidelity, 274
fidelity mode, 170
fidelity penalty, 164
fidelity threshold, 166
field campaign, 154, 225, 302
field of view (FOV), 108
field programmable gate array
(FPGA), 249

filter bank, 63
final product, 4
fingerprint, 120
first-in first-out (FIFO), 275
first-order predictor, 77
fixed-compression-ratio mode, 165
fixed-fidelity mode, 166
fixed length, 40
flat field, 198
flexibility, 61
floating point, 62
floating-point DWT, 86, 88
floating-point wavelet transform, 63
focal plane, 236
focal plane frames, 250
focal plane image, 45
footprint, 57
forest, 218, 229
forest density, 305
forest height, 305
forest regeneration ecosystems, 305
forest regeneration map, 305

forest scene type, 117
forest species classification, 316
forestry, 301
forestry inventory, 316
forward-error correction, 238
Fourier frequencies, 228
Fourier transform spectroscopy
(FTS), 1

fraction image, 218, 228, 229, 308,
315

frame-based algorithm, 97
frame-based image format, 76
framework, 162, 275
frequency, 40
frequency domain, 26
frozen detector elements, 212
full-frame compression, 94, 97
full-prediction mode, 101
full-reference metrics, 5
full-resolution data, 349
full search, 110
fully redundant regional datacube,
182

fundamental sequence, 80
fusion, 28
fuzzy logic, 35
fuzzy prediction, 35

G
gaggle, 94
galaxy, 83
gamma function, 23
gamma ray, 83
Gamma-Ray Spectrometer (GRS),
82, 83

Gaussian blurs, 26
Gaussian distribution, 58
Gaussian random variable, 243
generalized Gaussian, 22
generalized Lloyd algorithm
(GLA), 37, 110

geo-referencing, 302
geological rock mapping, 306
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geology, 301
geometric distortion, 236
geometric mean, 25
global blur, 26
global carbon cycle, 3
Goddard High-Resolution
Spectrometer (GHRS), 82

goethite, 311
golden spectra, 170
Golomb code, 94
Golomb coding, 40–41
Golomb power-of-two coding
(GPO2), 40, 42

granule, 2, 59, 198
graphical user interface (GUI), 273
grass, 218, 229
grating, 236
gravel road, 218, 229
gray level, 26
grayscale, 38
grazing-incidence reflecting
telescope, 85

Greater Victoria Watershed District
(GVWD), 191

green crustose lichen, 306
ground control point, 305
ground receiving station, 2
ground sample distance (GSD), 1
ground sample size, 118
ground swath, 1
ground truth, 225, 227, 298, 302
groups of species, 305

H
halloysite, 314
Hamming distance, 110, 138, 161,
351

handshake, 262
hardware configuration, 272
hardware implementation, 249, 273
hardware timing, 273, 284
hardware topology, 276
header, 238

healthy vegetation, 315
Heat-Capacity Mapping
Radiometer (HCMR), 82, 84

hematite, 311
heuristic parameter selection, 94
hierarchical pyramidal structure, 64
hierarchical self-organizing cluster
vector quantization (HSOCVQ),
168, 295

hierarchical splitting, 170
high-energy phenomena, 85
high-frequency component, 63
high-frequency noise, 194
high-pass filter (HPF), 23, 63
high-speed hardware, 76
high-speed integrated circuit
hardware description language,
249

high-speed serial link, 250
histogram, 22, 151
histogram-based segmentation, 151
horizontal subband, 63
housekeeping control logic, 260
Hubble Space Telescope (HST), 82
Huffman code, 40, 78
human brain, 17
human visual system (HVS), 17
human-readable, 273
HyCorr, 314
HyMap, 314
hypercomplex, 12, 14
Hyperion, 1, 103, 198, 316
hyperplane, 59
hyperspectral, 1, 98
hyperspectral analysis tool, 347
hyperspectral image browser, 346
Hyperspectral Imager, 82
hyperspectral visualization tool,
347

hypertext markup language
(HTML), 358

HypOT, 315
hypothesis test, 296

371Index



I
ICER, 95
ICER-3D, 199
ID, 79
identifier, 79
illite, 311
illumination, 148
image archiving facility, 347
image data compression (IDC), 76,
86

image frames, 76
image information, 17
image processing, 107
image quality criteria, 5
image quality metrics, 4
image acquisition, 211
image-quality index, 12
imaging Fourier transform
spectrometer, 1

imaging instrument, 82
imaging optics, 236
impulsive noise, 177
index, 37, 107, 253
index map, 108, 120, 143, 163,
237–238, 352

inequalities, 42
inequality elimination method, 111
inequality-of-cosines law, 111
inflection of the NIR vegetation
reflectance curve, 324

inflection point, 166
inflection-point-detection operating
mode, 166

information amount, 17
information theory, 2, 24
infrared, 1
infrared atmospheric sounding
interferometer (IASI), 198

infrared region, 84
initialization, 66, 115
input symbol, 40
instrument defects, 211
instrument noise, 177, 191

integer DWT, 86, 88
integer wavelet transform (IWT),
38, 39, 63

integrated circuit (IC), 264
intensive field campaign (IFC),
225

interband, 14, 35
interband-scaling lookup table, 54
intermediate product, 4
internal RAM, 262, 284
international standard, 197
International Organization of
Standards (ISO), 75

Internet, 347
interoperability, 75
interpolation, 21
interstellar medium, 82
intraband, 14, 35
intrinsic noise, 166, 178, 191, 192,
298

inverse Gaussian red-edge spectral
parameters, 325

irreversibility, 34
isoclustering, 149, 151
isolated over-responsive detector
elements, 212

iteration loop, 109
iterative back-projection, 21
iterative error analysis (IEA), 318
iterative process, 109, 113

J
Jasper Ridge, 48, 67, 113
Java applet, 353
Java client running, 347
Java language, 273
JPEG, 24, 76
JPEG-lossless, 95
JPEG-LS, 95, 103, 200
JPEG2000, 76, 95, 199, 296
JPEG2000 BA, 199
JPEG2000 multicomponent, 62
JPEG2000 SD, 199
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K
k-dimensional (k-d) tree, 111
k split-sample options, 80
kaolinite, 123, 311
Karhunen–Loève transform (KLT),
38, 39, 61

kernel, 168
Key Lake, 21
keystone (KS), 211, 228, 235, 309
Kullback–Leibler distance, 10, 22

L
Landsat, 82, 84
Landsat Thematic Mapper, 82
laser beam, 83
latency, 253
leaf area index (LAI), 224, 297
leaf chlorophyll content, 296
least-significant bits, 184
least squares, 36
lenses, 236
lichen, 306
lidar, 1
lifting scheme, 39
Linde–Buzo–Gray (LBG)
algorithm, 58, 109, 251, 278, 351

linear prediction, 57
linear spectral unmixing (LSU),
229, 307

list of insignificant sets (LIS), 66
list of significant pixels, 66
local difference value, 99
local HIBR applet, 349
local hyperspectral library, 349
local sum, 99
locally averaged, interband-scaling
quantized-index lookup table
(LAIS-QLUT), 56

LOCO-I, 46
logarithm, 25
logging road, 336
longer vector, 205
lookup table (LUT), 34, 37, 53

lossless data compression (LDC),
44, 76

lossless multispectral and
hyperspectral image compression,
76

lossy compression, 33
lossy-to-lossless compression, 38,
61, 63, 66

low altitude, 67
low complexity, 38, 200
low-frequency component, 62
low-pass filter, 23, 63, 194, 235
low resolution, 18
luminance function, 15
luminance-weighted norm, 26
Lunar Lake, 67

M
M-CALIC algorithm, 62
MacDonald Dettwiler and
Associates (MDA), 346

machine readable, 273
macro-variable, 240
mapbits, 238
mapped prediction residual, 99,
102

mapping, 77
marginal analysis, 59
Mars Observer, 82–83
mathematical model, 298
matrix factorization theory, 61
maximum absolute difference
(MAD), 7

maximum likelihood classification,
305

maximum spectral angle (MSA), 10
maximum spectral information
divergence (MSID), 10

maximum value, 7, 118
mean absolute error (MAE), 8
mean and standard deviation
evaluation, 311

mean deviation binary codevector, 139
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mean-distance-order partial search,
137

mean-normalized vector
quantization, 39

mean of spectral vector, 9
mean-square error (MSE), 6
mean-square spectral error (MSSE),
9

mean-squared reconstruction error,
25

mean SSIM, 16
median, 42
medical image, 178
Medium-Resolution Imaging
Spectrometer (MERIS), 3

membership, 57
membership degrees, 36
memory, 180
memory-efficient implementation,
76

metadata, 345
mica, 314
mineral exploration, 313
mineral mapping, 297, 314
minimal distance selector (MDS),
259

minimum distance detection
(MDD), 243

minimum distance partition (MDP),
109

minimum sum, 47
misalignment, 228
misregistration, 5
Moderate-Resolution Imaging
Spectroradiometer (MODIS), 198

modularity, 249
modulation transfer function
(MTF), 4

Moffet, 48
molecular cloud, 83
monochromatic image, 107, 236
most-significant bit, 66, 184
motion compensation, 66

movable window, 143
moving average classification
(MAC), 312

MPEG, 61
Mt. Fitton talc mines, 314
multidimensional data, 162
multidisciplinary, 297
multilifting, 61
multithresholding, 150
multiple-bit burst errors, 238
multiple codebooks, 37
multiple-subcodebook algorithm,
149

multispectral, 1, 98
multispectral images, 6
multispectral prediction, 85
multispectral sensor, 2, 5
multistage, 162, 238
multivariable, 13
mutual information, 17

N
navigation, 1
navigation satellites, 1
near-infrared, 1
near-infrared reflectance maximum,
324

near-infrared reflectance shoulder,
324

near-lossless compression, 33, 166
nearest neighbor (NN), 53
nearest-neighbor partitions, 124
nearest-neighbor prediction, 35, 44
nearest-neighbor search, 37
nearest-partition set, 124
negative value, 224
neighbor-oriented local sum, 100
neighboring pixel, 57
neighboring sample, 99
network switch, 250, 264
no-compression option, 81
no-reference metrics, 5, 24
noise free, 177, 191
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noise profile, 192
noise-removed radiance (NRR),
232

noisy radiance (NR), 232
nonimaging instrument, 82
nonaggregated class, 316
nonconvex, 59
nonlinear filter, 298
nonlinear prediction, 36
nonnegative integer, 42
nonsingular matrix, 61
nonstationary, 16
nonuniformity, 223
nonvegetated pixel, 327
normalized difference vegetation
index (NDVI), 150, 351

notch filter, 228
number of bits per index, 238
number of coded bits, 241
number of columns of the datacube
scene, 238

number of information bits, 241
number of rows of the datacube
scene, 238

number of spectral bands, 238, 240

O
objective image-quality index, 11
ocean scene, 150
ocean ship wake detection, 312
oceanography, 301
offline design, 111
offline procedure, 36
offset, 223
oil tank, 315
Old Jack Pine, 324
omission error, 306
onboard near-lossless compression,
168

one-layer coding, 83
online data dissemination, 347
online data storage, 347
online design, 170

optimal hardware implementation,
273

optimal linear predictor, 36
optimization, 211
orbit, 1
original data, 191
original image, 5
original spectrum, 121
output port, 253
overall noise, 194
overflow, 285
overflow bits, 49
overhead, 79, 148, 183
overlapping two adjacent regions, 182

P
p-least sorting, 127
packet size, 79
packetization, 87
pan-sharpening, 27
panchromatic image, 1, 6, 29
panchromatic sensor, 2
parallel processing, 61, 180, 249, 276
partial distance, 115
partial distance search (PDS), 137
partial information, 18
partition, 115, 253
patent, 168
pattern recognition, 107
PCI, 151
PCI bus, 250
peak signal, 118
peak signal-to-noise ratio (PSNR),
7, 118

perceived visual quality, 6
percent standard error, 310
percentage maximum absolute
difference (PMAD), 8

percentage standard error, 219
perceptual quality, 18
performance penalty, 110
periodic noise, 218, 228, 309
PHILLS2, 312
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photon, 177
photonic effects, 4
pipeline processing, 253
pitch, 305
plastic tarp, 212
Pleiades, 199
point spread function (PSF), 4
Poisson distribution, 177
polythene, 212, 309
postclassification filter, 305
postfiltering, 61
precision agriculture, 296
predefined criteria, 234, 297, 305
predetermined fidelity, 170
predetermined threshold, 168
prediction, 77
prediction-based lossless
compression, 34

prediction error, 34, 78
prediction residual, 99
predictors, 40
prefiltering, 61
prefix-free code, 40
preprocessing, 181, 211, 223, 228, 298
preprocessor, 76
preselected predictor, 52
previous pixel, 34
previous regional codebook, 188
previous spectral bands, 99
principal component analysis
(PCA), 35

print circuit board (PCB), 264
prism, 236
probability, 40
probability density functions, 22, 23
Probe-1, 306, 310, 315
processing capability, 3
processing time, 159
product operation, 110
programming bus interface, 262
progressive performance, 39
protocol, 75
prototype, 283

pseudo-color editing, 356
Ptolemy, 273
pull-down menu, 358
pulse code modulation (PCM), 25
purest pixel, 123
push-broom-type sensor, 86, 102
pyramidal, 63

Q
Q index, 6, 11
q-norm, 29
Q2n index, 14
Q4 index, 12
quadratic, 237
quadtree, 67
qualitative, 298
qualitative criteria, 218
quality assurance procedure, 299
quality limit, 87
quality metrics, 4
quantitative, 298
quantitative criteria, 218
quantization, 26
quantization noise, 177
quantum fluctuation, 177
quartzite, 306
quaternion, 12
quick-look image, 336
quick looking, 121, 345
QuickBird, 11
QuickSort, 127

R
radiance, 211
radiance data, 178, 349
radio-wave spectrum, 83
radiometric calibration, 178, 298
radiometric conversion, 223, 228
radiometric noise, 4
radiometric normalization, 211
radiometric precision, 1
random error, 194
random noise, 228, 231
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raster-scan order, 37
raster scanning, 205
rate-distortion curve, 200
rate-distortion performance, 198
raw data, 211
real time, 18
real-time data compression
emulator, 272

receiver side, 20
reconfigurable, 264
reconstructed datacube, 123, 192
reconstructed image, 33
reconstructed spectrum, 121
reconstruction fidelity, 165, 232
recursive HSOCVQ, 178, 185
red-edge indices, 295, 324
red-edge reflectance ratio index, 324
reduced prediction mode, 101
reduced-reference metrics, 5, 18
redundancy, 33, 183
redundant index map, 183
reference image, 5
reference predictor, 56
reference sample, 78
refinement pass, 66
reflectance data, 178, 349
reflectance datacube, 225
reflective light, 1
regional datacube, 179
regions of interest (ROIs), 218, 296
register, 253
relative global error in synthesis, 10
relative-mean-square error
(ReMSE), 7

relative root-mean-square error
(Re-RMSE), 227

remote sensing application, 218
remove negative spikes, 317
reorganized vector, 205
residual, 35
resilience to bit errors, 86, 238
resolution enhancement, 18
resolution ratio, 29

reused codevector, 186
reused codevectors, 188
reversible, 34, 77
reversible compression, 33
reversible discrete cosine transform,
38

reversible integer-to-integer
transform, 38, 61

reversible time-domain lapped
transform (RTDLT), 62

reversible transform, 39
RGB, 356
RGB image, 191
Rice algorithm, 78
Rice coding, 40
Rice encoder, 44
ringing artifact, 26
river bank, 336
roam, 354
roll, 305
root-mean-square error (RMSE), 5,
6

root-mean-square spectral error
(RMSSE), 9

root relative-mean-square error
(RReMSE), 7

S
salt-and-pepper noise, 177, 298
sample-adaptive entropy coding
approach, 102

sample splitting option, 81
SAMspade, 314
sand, 218, 229, 315
Santa Barbara, 315
saturation, 212, 219
scalability, 249
scalar distance, 252
scalar quantization, 107
scan line, 57
scanning order, 53
scatter plot, 315
Scenario Builder, 272, 273, 276
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scene segmentation, 149
score, 310
seamless conjunction, 185
search complexity, 110
search process, 111
search range, 141
season, 148
second-extension option, 80, 81
second-order predictor, 77
seed spectrum, 357
SegByteLimit, 90
segment, 87, 89
segment boundary, 87
segment header, 87, 89, 92
segment line w, 205
segment size, 89
segmentation map, 154
self-deception, 297
self-organizing feature map, 109
semivariances, 297
sensor attitude correction, 305
sequence of states, 241
serial link, 264
service control module, 349
set partitioning in hierarchal trees
(SPIHT), 67, 95

shadow, 315
Shannon entropy, 24
ship wake, 312
short-wave infrared (SWIR), 85, 150
Short-Wave Infrared Full-Spectrum
Imager, 117, 212, 309

shortest fitting word-length, 184
shot noise, 177
side information, 57
Sierra Nevada, 84
signal intensity, 177
signal processing, 107
signal-to-noise ratio (SNR), 4, 7, 118
signature information, 166
signed data, 223
signed integer, 99
significance, 298

significance level, 219
simulator, 275
sine, 111
single-bit error, 238
single-bit event, 182
single-bit flips, 184
single-event upset (SEU), 211, 237
single-lookup-table prediction, 53
sliding window, 17
slit, 236
slit curvature, 228, 309
slope binary codevector, 139
Small Satellite Technology Infusion
(SSTI), 82, 85

smile, 211, 228, 235, 309
smoothing effect, 4
Soft X-Ray Telescope, 82, 85
software environment, 273
software implementation, 273
soil condition, 302
solid state photodetector, 84
SORTER, 276, 283
sorting pass, 66
sounder, 98
source coding, 2
source packages, 182
soybean, 225, 227
spacecraft, 87
spaceflight, 75
spatial correlation, 57
spatial decorrelation, 35
spatial distortion, 5, 211, 235
spatial distortion index, 29
spatial metadata search, 349
spatial nonlinearity, 236
spatial pattern, 226, 302, 336
spatial resolution, 1, 148
spatial size of a datacube, 238
spatial-resolution-enhanced image, 20
spectral amplitude, 307
spectral angle, 9
spectral angle mapper (SAM), 10,
121, 296, 307
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spectral anomaly, 121
spectral band, 1, 5
spectral band configuration, 148
spectral correlation, 9, 35, 57
spectral distortion, 5, 211, 235
spectral distortion index, 28
spectral domain, 108
spectral feature, 121
spectral feature fitting, 311
spectral-feature-based binary code
(SFBBC), 110, 138, 139, 142

spectral feature matching, 138
spectral fuzzy-matching pursuits
(SFMP), 36, 56

spectral index, 149
spectral information, 166
spectral line curvature, 236
spectral profile, 108, 122
spectral relaxation-labeled
prediction, 56

spectral resolution, 1
spectral shape, 307
spectral similarities, 150, 277
spectral–spatial smoothing
operation, 232

spectral unmixing, 121, 123, 229
spectral vector (SV), 6, 168, 179,
181, 251, 258, 276

spectral vector memory, 260
spectrograph, 236
spectrum, 108
spectrum-oriented least squares, 36
spectrum profile, 6
spikes, 212
spurious spike, 299
square blocks, 36
squared distance, 252
stability of the product, 298
Stage#, 238
stage codebook, 184
stage number, 238
StageStop, 90
standard deviation, 58, 194

standards, 75
state machine, 242
state machine controller, 262
statistical measures, 232
statistical test, 298
steerable pyramid wavelet
transform, 23

stellar, 82
straight entrance, 236
stream pipe, 275
strip-based algorithm, 97
strip-based input formats, 76
strip compression, 94
stripe, 317
striping, 305
structural distortion measurement, 6
structural information, 6
structural similarity (SSIM) index, 15
subidentities (SIDs), 46
subband image, 63, 88
subbands, 23
subclusters, 169
subcodebooks, 110, 149
subcube h � w, 205
subdatacube, 180
submillimeter wave, 83
Submillimeter-Wave Astronomy
Satellite (SWAS), 83

subsampled training subset, 158
subsampling, 157, 278
subsampling rate, 158
subvector, 37, 205
successive approximation
multistage vector quantization
(SAMVQ), 162, 295

suitability, 347
sum of absolute distance (SOAD),
252

sum of squared distance (SOSD), 252
supervised classification, 149, 171,
316

support vector machine (SVM), 312
surface reflectance, 296
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symbol, 40
synchronization, 40
synchronization marker, 87
synthesizer, 275
synthetic target, 21, 212, 308
Système Pour l’Observation de la
Terre (SPOT), 1

T
T-test, 219, 301, 310
TacSat-3, 2
tamarack, 154
target detection, 218, 228
telemetry channel, 2
temporal metadata search, 349
tentative codevector, 168, 185
terra cotta roof, 315
test image, 5
Thematic Mapper (TM), 84
thermal infrared, 1
thermal noise, 177
third-order predictor, 78
threshold, 34, 164
throughput, 180, 249, 284
time-domain lapped transform
(TDLT), 39, 61

toggle button, 358
topological structure, 111
topology, 249
trade-off, 3, 87
trade-off study, 249
training data, 36
training sequence, 107, 115, 140
training set size, 168
training set subsampling, 326
training step, 107
training vector, 111, 115
transfer frame, 182
transform-based lossless
compression, 34, 38

transmission bitrate, 2
transmission downlink channel, 86
tree structure, 170

tree-structure codebook algorithm,
109

tree-structured VQ, 170
trellis diagram, 242
triangle inequality elimination
(TIE), 111, 137

triangular elementary reversible
matrices (TERMs), 61

triple-module redundancy, 238
triplet, 241
TRWIS-III, 305, 313
two-layer coding, 83

U
ultraspectral sounder, 1, 57
ultraviolet, 1
unary coding, 41
uncertainty, 178
unconstrained VQ, 110
uniform distribution, 177
unit-delay predictor, 77
universal code, 42
universal codebook, 147
universal image-quality index, 6, 11
universal source encoder for space
(USES), 44

unsigned integer, 99
unsupervised classification, 151,
171, 308

updated codevector, 254
uploaded, 60
upper-triangle matrix, 126
urban scene, 117
user assessment, 295
user product search, 356
user trials, 272

V
variable coefficient predictors, 50
variable-length code, 78
variable-length encoder, 49
variance of spectral vector, 9
variogram, 297

380 Index



vcd files, 275
vectorbits, 240
vectorbits[k], 240
vector, 107
vector accumulator, 254, 259
vector distance, 251
vector distance measure, 252
vector quantization (VQ), 34, 57,
107, 162

vector-reorganizing schemes, 206
vegetated scene, 150
vegetation, 152
VEGETATION, 199
vehicle, 315
vertical subband, 63
very high-speed integrated-circuit
hardware description language
(VHDL), 249, 272

vessel, 312
vicarious calibration, 228, 309
viewing angle, 148
viewing field, 6
vignette, 180
vinyl turf mat, 212, 309
virtual codebook, 164
visible near-infrared (VNIR), 85
visible region, 84
visual communication systems, 18
visual examination, 302
visual information fidelity (VIF), 17
visual near-lossless, 178
visual perception, 15
visual quality, 17
visualizing monochrome, 356
Viterbi algorithm, 241
Vog1, 324
Voltron, 314
Voronoi cell, 110
VQube, 346

W
wake pixel, 312
wake-pixel classification map, 312

water index, 150
water-vapor peak, 232
wavelength of the reflectance
maximum, 324

wavelength range, 1
wavelet, 22
wavelet coefficients, 22
wavelet-packet transform (WPT),
63, 67

wavelet subband, 23, 87
wavelet transform, 22, 34
weather forecasting, 1
web browser, 353
weight factor, 95
weighted sum, 99
wheat, 225, 227
wheat field, 302
whisk-broom, 102
white noise, 4
white tarp, 309
wide bus, 250
Wide Field Planetary Camera
(WFPC), 82, 85

word-length, 109
word-length of each codevector, 240
workstation, 118

X
xy coordinate system, 124

Y
yaw, 305
Yellowstone, 103
Young Jack Pine, 324

Z
Z-test, 301
zeroblock option, 80–81
zero-crossing, 27
zeroblock, 67
zerotree, 39, 95
zerotrees of wavelet transforms, 39
zoom, 354
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