| ndex

1D imaging, 72-73, 75, 86 coordinate transformation, 146
2D imaging, 72—75, 86 correlation, 113, 209
2D optical correlators, 134 correlation filter, 111-115, 120-122
3D JTC, 135, 138 correlation peak, 126-127, 129
3D hybrid correlation, 144 correlators, 209
3D imaging, 72—-74, 86 ,
4 correlator, 134 data conversion, 184
data transfer, 92
A/D converter, 99 decomposition, 115, 118-119
ALU, 97 decryption, 45, 48, 233-237, 239, 247
analog-to-digital conversion, 97 degree of coherence, 151
arithmetic logic unit, 97 detection, 1-3, 9, 14-15, 25

ATR performance, 121-122, 124-125 diagnosis, 201-202
automated target recognition (ATR), 183diffraction orders, 150

185 digital holography, 45-46, 49
digital phase-shifting interferometry, 52
direct detection, 82
discrimination capability, 210, 217
distortion-invariant 3D correlator, 139
distortion-invariant system, 208
distortion-tolerant, 212
double random phase encryption, 235

back-propagation network, 189
bandwidth, 160

bank of single nonlinear filters, 223
beam steering, 86—88
Bhattacharya distance, 40
bottleneck, 92, 184

capture phenomenon, 190 double-phase encryption, 47

Chebyshev’s inequality, 168 dSNR;(0)/db, 166

Chernoff distance, 40 dSNR(0)/db, 169-170

chi-square random variable, 181 dualband, 1, 13, 19, 21, 23-24

clutter rejector, 1, 3, 19, 24-25 Eckhorn’s neuron model, 191

CMGOS, 91, 184_ eigenspace separation transform, 1, 8-9, 17,
coherent detection, 82 19 24

complex_—co_njugate, 147 eigentarget, 17

composite filter, 208, 212 encrypted data, 236, 239, 244245, 248249

composite nonlinear filters, 212, 218 encryption, 45, 233, 235, 247

computational functionality, 92 encryption with digital holography, 49

computer-assisted diagnosis, 198 equal-correlation-peak synthetic-discrimi-
computer-generated hologram (CGH), 61" an¢ function filter (ECP SDF), 212

142 eye-safe wavelength, 77

controller chip, 104
controlling instruction speed, 104 false detection, 188, 192
convolution theorem, 137 fast Fourier transform (FFT), 56

253



254 INDEX

FFT algorithm, 61 joint transform correlator (JTC), 133-134,
fill factor, 196 144
filter bank, 212 joint optimization, 122

flood-illuminated imaging, 71
forward-looking infrared, 1-3, 24
four-step phase shifting, 56

Fourier encryption, 50

Fourier hologram, 49, 144

Fourier lens, 136

Fourier plane nonlinear filter, 160-162
Fourier plane nonlinearity, 160
Fourier transform, 55, 115, 137, 209
Fourier-plane nonlinear filters, 212
Fraunhofer diffraction pattern, 51

k’th-law equal-correlation-peak synthetic-
discriminant-function filter (ECP
SDF), 212, 214

k'th-law Fourier plane nonlinear filters, 160,
162, 164, 166

k'th-law MACE, 212, 214

k’th-law nonlinear processor, 210

Karhunen-Loeve (KL), 163

Karhunen-Loeve series expansion (KL ex-
pansion), 163—-164

Fresnel diffraction pattern, 59 ladar, 71

Fresnel encryption, 59 lidar, 71

Fresnel transform, 61 linear correlators, 210
linear phase function, 147

gain, 79-80 linear processors, 209

Gaussian noise, 170, 173
Gaussian process, 164-165
general processing capability, 96
general purpose processing, 91, 93
gesture recognition, 105

MACE-SDF, 139

MACH filter, 120, 122, 129

MACH filters, 111, 121

Mach—Zehnder interferometer, 50, 59

massive parallelism, 96

massively parallel processing, 93

matched filter, 160, 162

medical imaging, 198-199, 203-204

microscope visual feedback, 106

minimum average correlation energy
(MACE), 208, 214

misdiagnosis, 196-197

missile guidance, 184

high-speed grasping, 105
high-speed image processing, 93
high-speed parallel processing, 184
high-speed product inspection, 93
hologram, 49, 133, 146, 151
hologram multiplexing, 46
holographic memory, 234-236, 249
holographic recording, 237 .
holoaraphic stereoaram. 153 multilayer perceptron, 1, 3, 11, 13-17, 19,

grap gram, 23,25
hybrid 3D correlator, 135 '
hybrid optoelectronic processors, 209 neural network, 183, 189

noise, 194-195, 199

I/O bottleneck, 93-94 noise bandwidth, 160
illumination-invariant system, 228 noise robustness, 210
image encryption, 47 nonlinear correlator, 210
image preprocessor, 183 nonlinear ECP SDF filter, 220
image reconstruction, 134 nonlinear filters, 160, 162, 181, 210
image security, 46 nonlinear joint transform correlator, 162,
image processing, 142 208
inverse wavelet transform, 113 nonlinear MACE filter, 220
nonlinear processor, 208—-209
Jacobi method, 6 nonlinearity strength, 215

joint optimization, 116, 120-121 nontraining targets, 215



INDEX

off-axis digital holography, 49
on-axis digital holography, 49
one-chip integration architecture, 93
OPO, 83-84

optical correlator, 134, 184-185
optical encryption, 45—-47, 49-50
optical Fourier processor, 47
optical pattern recognition, 133
optical-to-digital converter, 185
optimization, 124

optimum correlation filter, 120
optimum polarimetric selection, 37
optimum threshold value, 189
output detector, 185

255

pulse coupled neuron (PCN), 187, 189-191,
194

pulse-doublet, 85

pulsing cycle, 192

QR method, 6
quadrature mirror filters (QMFs), 116-117,
119-124

radar target recognition, 27
radiological images, 196
radiology, 203

random distributions, 60
random phase codes, 46
random phase encoding, 46-47
random phase key, 45

pattern recognition, 93, 120, 122, 134, 142andom phase mask, 47, 235, 237-238, 248

209
PCE parameter, 211
PCE performance, 129
PCE performance criterion, 126-127
peak sharpness, 210, 217

randomlike functions, 53
range-gating, 81

real background noise, 208
received power, 76
recognition, 1, 2, 13, 23

peak-to-correlation energy (PCE) paraméecognition process, 226

ter, 210

reconnaissance, 184

peak-to-correlation energy (PCE) ratio, 126econstructed data, 246—248

peak-to-sidelobe (PSR) ratio, 129
phase conjugation, 49

phase mask, 62

phase retarders, 51

phase-only filter (POF), 146
phase-shifting digital holography, 45

phase-shifting interferometry, 46, 53, 60

photorefractive crystals, 49

pixel parallel image processing, 104
polarization diversity, 28
polarization sensing, 75
polarizations, 27

polynomial correlation filter, 123
power density of the stationary, 160

power spectrum, 160-167, 173, 177, 181

power spectrums, 160

reconstructed images, 238, 241

region of interest (ROI) locator, 193

regions of interest, 185-186, 189, 192

regions of no interest, 186-187, 189, 192,
199

replication, 113, 115

resolution, 78, 81

retarder plates, 60

road sign recognition system, 208

robotic actuators, 97

ROC curves, 17,19, 21

S®PE, 99

SAR, 27

scalability, 94, 102

scale and illumination-invariant, 208
scale-invariant, 214

principal component analysis, 1, 5-8, 1%&ecure holographic memory, 235

19,24
processing speed, 203
PSR, 129
pulmonary data, 183

pulse coupled neural network (PCNN),

securing information, 46

security, 45

self-windowing, 105

sensory processing elements (SPE), 97
separable correlation filters, 125

185-190, 191-194, 199, 201, 203-204hift invariance, 134



256

shift sensitivity, 123-124

shift tolerance, 124

signal-to-noise ratio (SNR), 77-81,
160-162, 166, 169-170

simple and smart sensory processing
element array, 99

single-instruction stream multiple-data
stream (SIMD), 99

smoothing, 192, 199

SNR (0), 166

SNRy, 163-166, 169-171,173, 177,181

SNR(0), 165, 167

SNRZ(0), 167

solid state Raman laser, 84

space-bandwidth product, 134

INDEX

target tracking, 134

teleradiology, 198

telescopic system, 155

temporal frequency, 241-242, 245
temporal frequency response, 241, 244
three-dimensional correlators, 133
three-level decomposition, 118-119
thresholding, 188, 194

time-to-space converter, 234, 245-246
training process, 220

training set, 215

true target, 214

truncated power spectrum, 163

ultrafast data communication, 233—-235

space-to-time converter, 234, 239-241, 244ltrafast secure communication, 239

spatial filter, 133, 146, 160

spatial filtering techniques, 210

spatial light modulator (SLM), 135,
184-185

spatial spectrum, 135, 144

spatial-temporal converters, 234, 243

SPE-4k, 97

speckle, 82

spectral sensing, 74, 77-78

stationary process, 163

subband coefficients, 124

ultrashort pulse, 240

VanderLugt correlator, 134
vibration sensing, 73-75, 81
video sequence, 228

vision chip, 91, 94, 96-97, 103
vision chip algorithm, 104

vision chip system, 104

visual feedback, 93

visual information processing, 92
VLC, 144

subband decomposition, 113, 117-119, 128avelet, 122

synthetic aperture radar, 27

wavelet coefficients, 115, 122-123

synthetic discriminant function (SDF), 139wavelet transform, 113, 115

208

wide sense stationary, 163





