INDEX

Absolute humidity, 203
Absorptance, 151
Absorption, 199
Absorptivity, 151
Achromatize, 50
ACQUIRE, 347
Active pixel sensor. See CMOS
Active targets, 243
ADC, 168
Aerial image modulation. See AIM
Aerial reconnaissance, 250
Aerosol MTF, 87
Aerosols, 202, 205
AlIM, 267
Aircraft, 307
Airy disk, 249, 259
Aliasing, 100
Alpha silicon. See a-Si
Alphanumerics, 329, 340
AMOP, 295
Anamorphic optics, 53
Anti-alias filter, 114
Aperture, 49
non-circular, 53
rectangular, 53
APS. See CMOS
Area-weighted target temperature.
See AT, AWAT
Atrtifacts, 115
Aspect, 323, 338
Aspect ratio, 273, 293
Atmosphere
aerosols, 202, 205
gas, 202
Atmospheric constituents, 202
Atmospheric transmittance, 152, 199
Attenuation coefficient, 200

Average modulation optimum phase.

See AMOP
Averaging filter, 127

Background-limited performance. See
BLIP

Bandgap engineered. See QWIP

Bare-bones system, 360, 365

Barium strontium titanate. See BST

Battlefield obscurants, 231

Bayer pattern, See CFA

Beer-Lambert law, 199

Besinc function, 160

Bessel function, 55

Bidirectional scan, 17

Bilinear interpolation, 60, 134

Binning. See Averaging filter

Birefringence, 114

Birefringent crystal, 27

Blackbody, 149

BLIP, 145,179

Blocky, 132

Blue spike, 8

Blur diameter, 158, 249

Blur efficiency. See PVF

Blur filter, 114

Bolometer. See Uncooled

Bomb blasts, 231

Boost, 125, 270

BST, 14

Burning materiel, 231

Camera formula, 151

Camouflage, 228

Cassegrainian, 48, 51, 152
Causality, 41

CCD, 28

Center-to-center spacing. See Pitch
CFA, 25,60, 114

Chance, 329

Channel stop, 61

Characteristic dimension, 327, 339
Charge transfer efficiency. See CTE
Charge well, 169, 171, 228
Charge-coupled device. See CCD
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Clouds, 242
Clutter, 189, 353
CMOS, 28
N4 79
Coherence diameter, 82
Cold filter, 170
Cold shield, 146, 170, 378
Cold shield efficiency, 172
Color-corrected, 50
Color filter array. See CFA
Commercial, 5
Common module, 17, 19
Component/phenomenology model, 4
Concentration-pathlength product, 231
Confusers, 329
Contextual clue, 318
Contrast, 229, 235, 365
Contrast limited, 367
Contrast sensitivity function. See
CTF, eye
Contrast threshold, 282
Contrast threshold function. See CTF,
eye
Contrast transfer function, 277
Conversion of Nsg to Vsg, 329
Convolution, 39
Cooled detectors, 13
Cooler
mechanical, 13
thermoelectric, 13
Cosine filter, 124
Critical frequency, 349
Crosstalk
color, 60
electrical, 60
optical, 59
CTE, 63
CTF, 269
CTF eye, 282
Cutoff frequency, 49, 58
Cycles on target, 321, 326
Cycles vs pixels, 304
D*, 145
D6500, 156

Dark current, 168
Dark current noise. See Noise, dark
current
DAS, 34, 58
Datel, 32
Defocused optics, 55
Demosaicking, 25
Depletion width, 61
Depth of focus, 56
Detection time, 311
Detector angular subtense. See DAS
Detector MTF, 57
Detector pitch. See Pitch
Detector-limited, 259, 360
Diffusion
bulk, 60
epitaxial layer, 60
lateral, 60
Digital filters, 123
Digital scan converter. See Scan
conversion
Dirac delta, 38
Discrimination, 317, 319
Disel, 32
Display brightness, 67, 68
Display luminance, 282
Dither. See microscan
Diurnal variations, 239
Dixel, 32
DSC. See Scan conversion

ECOMOS, 275, 299

EDS, 351

Effective difference signal. See EDS

Effective temperature difference. See
ETD

Electronically multiplexed. See
EMUX

Electro-optical systems atmospheric
effects library. See EOSAEL

Electro-optically multiplexed. See
EOMUX

Emission, 227

Emissivity, 151



Emittance, 151
EMUX, 21
Energy conservation, 150
Ensquared power. See PVF, See PVF
EOMUX, 20
EOSAEL, 231
Equivalent bar pattern, 321
Equivalent resolution, 255
ETD, 351
European model. See ECOMOS
Example
12-1, 169
12-2, 173
15-1, 215,254
21-1,372
Extended source, 152
Extinction, 199
Extraneous signal, 170
Eye 2D, 95
Eye contrast threshold function. See
CTF
Eye CTF. See CTF, eye
Eye integration time, 288, 293
Eye MTF, 67
Eye-limited, 281
Ezoom, 128

False resolution, 73
Far infrared. See FIR
Far-field, 86
Fast mode, 86
Field demonstrations, 355
Field of view, 35, 44, 375
Field tests, 355
Fill factor, 33
Filter
averaging, 127, 137
bandpass, 142
boost, 125
cold, 170
cosine, 124
digital, 123
finite impulse response, 123
high-pass, 142

Index 383

infinite impulse response, 123
Lanczos, 130
Low-pass, 142
notch, 184
recursive, 136
super Gaussian, 142
twin peak, 184
unsharp, 125
warm, 170
Finding, 318
FIR, 7
First generation, 23
Fixed-pattern noise. See FPN
Fixed-pattern ratio, 195
Flat-panel 2D, 95
Flat-panel display, 66
FLIR90, 279
FLIR92, 275, 279
Flood illuminated, 152
F-number. See Focal ratio
Focal length, 34
Focal ratio, 153, 172, 377
Fourier transform, 97
FOV, 44
FPN, 174, 179, 191, 195
Frame integration, 280
Frictional heat, 244
Fi/d, 259, 360, 367

Gain, 366

Gain/level, 284, 287

Gamma, 67

Gaussian filter, 142

Gaussian MTF, 75

General image quality equation. See
GIQE

GIQE, 251, 313

Glare, 170

Glint
sun, 187

Gradient analysis, 375

Graphical representation, 118

GRD, 250, 313

Ground resolved distance. See GRD
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Ground sampled distance. See GSD
GSD, 313

Haze, 201

HDTV, 30

HgCdTe, 15

High operating temperature. See HOT
detector

HITRAN, 207

HOT detector, 13, 176

Hot-spot detection, 305

Human visual system. See HVS

Humidity, 201, 203

HVS, 269

ICCD, 29

Ideal interpolator, 129

IEDT, 296

IFOV, 58

IIRS, 250, 313

Image intensifier, 29

Image quality, 3, 264

Imagery interpretability rating scale.
See 1IRS

Imaging chain analysis, 372

Imaging processing, 122

In-band response, 104

In phase, 113

Indium antimonide. See InSb

Indium gallium arsenide. See InGaAs

Infrared search and track. See IRST

InGaAs, 12

Inherent contrast, 229

Inhibitory, 282

Inhomogeneity equivalent
temperature difference. See IEDT

InSb, 15

Instantaneous field of view. See
IFOV

Integration time, 153, 180

Intensified solid state camera. See
ICCD

Interlace, 17

International visibility code, 210

Interpolation, 128
bilinear, 134
Lanczos, 130
linear, 133
line-to-line, 135
replication, 132

IRST, 5

Isoplanatic, 46

Jaggies, 115

Jinc function, 160

Jitter. See Random motion
Johnson criterion, 322, 375

Kirchkoff’s law, 151
Koschmieder formula, 210

Lambertian source, 149
Lanczos filter, 130

Lead salt detector, 16

Lead selenide. See PbSe

LED, 19

Legacy modeling, 292

Lenslet array, 27

Light emitting diode. See LED
Linear filter theory, 37

Linear interpolation, 134
Linear motion, 71, 72

Linear motion 2D, 92

Linear phase shift. See LSI
Linear shift invariant. See LSI
Line-of-sight stabilization, 371
Line-to-line interpolation, 21, 135
Long exposure, 86

Long wavelength infrared. See LWIR
LOWTRAN, 207

LSI, 37

LWIR, 7

Magnification, 44, 118, 153
Mass extinction coefficient, 231
MATISSE, 209, 276
Matrixing, 25

MCP, 29



MDT, 277

Mercury cadmium telluride. See
HgCdTe

Meteorological range, 210

MFTD, 318

Microchannel plate. See MCP

Microlens, 27

Microscan, 109

Mid-wavelength infrared. See MWIR

Military, 5

Minimum detectable temperature. See
MDT

Minimum dimension, 322

Minimum findable temperature
difference. See MFTD

Minimum necessary difference
signal. See MNDS

Minimum necessary temperature
difference. See MNTD

Minimum resolvable contrast. See
MRC, See MRC

Minimum resolvable temperature. See
MRT

Minimum temperature difference
perceived. See MTDP

MNDS, 351

MNTD, 351

Model Comparison, 299

MODTRAN, 207

Modulation, 41

Modulation transfer function. See
MTF

Modulation transfer function area.
See MTFA

Moir¢ pattern, 115

Moon light, 155

Motion, 371
linear, 72
random, 75
sinusoidal, 74

MRC, 9, 278, 286

MRT, 9, 278, 285, 289
two-dimensional, 281

MTDP, 295, 351
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MTF, 40
aberrated, 53
aerosol, 87
averaging filter, 127
bilinear interpolation, 60, 134
boost, 125
bulk diffusion, 60
Cassegrainian, 51
central obscuration, 51
charge transfer, 63
cosine filter, 124
defocus, 55
detector, 57
detector 2D, 95
diffraction-limited, 49
diffusion, 60
digital filter, 124
eye, 67
eye 2D, 95
flat-panel 2D, 95
flat-panel display, 66
Gaussian, 57, 75
Gaussian 2D, 94
Lanczos filter, 130
lateral, 62
linear interpolation, 134
linear motion, 72
linear motion 2D, 92
Nth-order filter, 119
optical low-pass, 60
optics 2D, 91
optics 49
phase, 113
pixel replication, 133
polychromatic, 51
random motion, 75
random motion 2D, 94
rectangular aperture, 53
sample-scene phase, 113
sinsoidal motion, 74
sinsoidal motion 2D, 94
TDI, 64
tolerancing, 57
turbulence, 86
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unsharp, 125
MTF analysis, 40, 47, 372
MTFA, 268
Multiplexer noise. See Noise, ADC
Multiplicative noise, 194
Multispectral, 8
MWIR, 7
MWIR vs LWIR, 179, 187, 195, 215,
363

Nso, 322
Nso to Vs, 329
National imagery interpretability
rating scale. See NIIRS
Navy model, 219
nBn detector, 16
Near-field, 86
NEDT, 178, 228
NEE, 166
NEI, 166, 182
NEP, 145
NEAp, 166, 181
NFOV, 375
NIIRS, 250, 313
Noise, 167
/£, 174
ADC, 168
dark current, 168
FPN, 190
quantization, 168
random, 190
shot, 168
spatial, 190
three-dimensional, 190
Noise equivalent flux density. See
NEI
Noise equivalent irradiance. See NEI

Noise equivalent number of electrons.

See NEE

Noise equivalent power. See NEP

Noise equivalent reflectivity
difference. See NEAp

Noise equivalent temperature. See
NEDT

Noise equivalent temperature
differential. See NEDT

Noise factor, 196

Noise figure, 196

Noise floor. See Noise, ADC

Noise reduction, 136

Non-scene photons, 170

Nonuniformity, 195

Normalization, 162

Notch filter, 184

N™ order filter, 119

Numerical aperture, 377

NVIPM, 291

NVL 1975 model, 275, 277

NVTherm, 275, 281

NVThermlP, 275, 286, 329

Obscurants, 231

Obscuration, 51

OLPF, 27, 59

Operational model, 4

Optical blur, 36

Optical low-pass filter. See OLPF
Optical shape factor. See PVF
Optical transfer function. See OTF
Optical transmittance, 152
Optics-limited, 259, 360

OTF, 40, See MTF analysis

Out of band response, 104

Out of phase, 113

Overlapping spectra, 101
Oversampling, 98

Parallel scan, 17

PAS, 34

Path radiance, 227, 231

PbSe, 16

Perceived resolution, 267
Phase shift, 46

Phase transfer function. See PTF
Phasing effects, 113, 119
Photoconductive, 14
Photometry, 161

Photon noise. See Noise, shot



Photovoltaic, 14

Physically Reasonable Infrared
Signature Model. See PRISM

Pitch, 34

Pixel, 32

Pixel angular subtense. See PAS

Pixel replication, 131

Pixels on target. See POT

Pixels vs cycles, 304

Planck’s blackbody radiation law, 149

Platinum silicide. See PtSi

Point source, 158

Point source detection, 254

Point spread function. See PSF

Point visibility factor. See PVF

Poisson statistics, 168

Post-amplifier, 19

POT, 236, 306

Power spectral density, 75

Pre-amplifier, 19

Principal plane, 377

PRISM, 246

Probability exceedance, 224

PSF, 39

PTF, 40

PtSi, 15

PVF, 160, 182, 254

Pyroelectric detector, 14

Quantization noise. See Noise, ADC

Quantum efficiency, 141

Quantum well infrared photodetector.
See QWIP

QWIP, 14, 15, 144

Radial MTF, 49

Radiance, 148

Radiative transfer, 148

Rain, 224

Random motion, 75, 371

Random motion 2D, 94

Raster scan, 17

Ratches model. See NVL 1975 model
Rayleigh criterion, 249

Rayleigh scattering, 205
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Readability, 329, 340
Readout electronics, 191
Reconstruction filter, 98, 119
Recursive filter, 136
Red spike, 8
Reflectance, 151
Reflectivity, 151
Refractive index structure parameter.

See Cy\?
Relative humidity, 203
Replication, 131
Residual FPN, 179
Resolution, 248, 267

Schade, 255

super, 111
Resolution-limited, 359
Resolvable cycles, 109
Resolved source, 152
Responsivity, 143
Restoration, 138
RS-170, 30
Rule 07, 168

Sagittal MTF, 49

Sample-scene phase, 113

Sampling artifacts, 115

Sampling frequency, 100

Sampling lattice, 118

Sampling theorem, 97

SBD, 14, 144

Scan conversion, 20

Scatter, 227

Scattering, 199

Scene contrast temperature. See
SCNTMP

Schade’s equivalent resolution, 255

Schottky barrier photodiode. See
SBD

Scintillation, 77

SCNrwmp, 284

SCR, 189

Search, 311

Second generation, 23

Sensitivity-limited, 359
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Separability, 45, 90
Serial scan, 17
Serial/parallel, 23
SGR, 229
Shannon’s sampling theorem, 97
Shift invariant. See LSI
Ship, 309
Short exposure, 86
Shot noise, 168
Signal dependent noise, 194
Signal-to-clutter ratio. See SCR
Signal-to-noise. See SNR
Signal-to-noise ratio. See SNR
Sinusoidal motion, 74
Sinusoidal motion 2D, 94
Situational awareness, 375
Sky-to-background ratio. See SGR
Slow mode, 86
Smoke, 231
Snow, 224
SNR, 165, 214
SNRty, 279, 281
Solar absorption, 239
Solar heating, 239
SOM, 329
Somb function, 160
Sombrero function, 160
Soot, 231
SPACE, 240
Spatial frequency
image, 43
object, 43
observer, 45
Spatial noise, 174, 193
Specific detectivity. See D*
Specific Object Model. See SOM
Spectral Infrared Imaging of Targets
and Scenes. See SPIRITS
SPIRITS, 246
Spot-size ratio, 253
SPRITE, 15, 17
Spurious resolution, 73
Spurious response, 103
SQF, 269

SQRI, 271

Square wave response, 277

Square-root integral. See SQRI

Squeeze, 281

SRR, 111

Stabilization, 371

Staring array, 23

Starlight, 155

Static model, 275

Step-stare, 111

Strong absorbers, 213

Subjective quality factor. See SQF

Summary noise factor, 279

Sun glint, 187

Sun light, 155

Sun, Precipitation, Atmosphere,
Clouds, Earth. See SPACE

Superposition, 38

Super-resolution reconstruction. See
SRR

Super-resolution restoration, 111

SWIR, 6

System modeling, 2

System performance model, 4

Tangential MTF, 49

Target aspect. See Aspect

Target cues, 237

Target discrimination, 317

Target sets, 337

Target signature, 234

Target transfer probability function.
See TTPF

Targeting task performance. See TTP

TDI, 17, 18, 64

TEC, 13

Temporal noise, 193

Thermoelectric cooler. See TEC

Thermal crossover, 240

Thermal derivative, 154

Thermal detector. See Uncooled

Thermal range model. See TRM3

Third-generation system, 9, 24

Three-dimensional noise, 190



Threshold modulation, 267
Time delay and integration. See TDI
T-number, 157
TOD, 276, 297
Tolerancing, 57, 375
Trade study, 358
Transmittance, 151
contrast, 228
infrared, 212
visible, 228
Transverse coherence length, 82
Triangle orientation discrimination.
See TOD
TRM, 276
TRM3, 294
TRM4, 296
TTP, 272, 286
TTPF, 343, 346, 351
Turbulence, 77, 370
Turbulence 2D, 95
Twin peak filter, 184
Two color, 219
Two-dimensional MRT, 281
Two-dimensional MTF, 90
Two-point correction, 174, 179

Uncooled, 13, 144
Uncooled system, 181
Undersampling, 100, 115
Unsharp filter, 125
Urban battlefield, 333

Vs, 329, 338
Validation, 10
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Vanadium dioxide. See VOx
Velocity error, 65

Very long wave infrared. See VLWIR
Vibration, 74

Vidicon, 20

Viewing angle. See Aspect
Viewing distance, 280, 373
Visibility, 210

Visual range, 211

VLWIR, 7

VOx, 16

Warm filter, 170

Washed out, 243

Water vapor, 203

Wavefront error, 54

Weak absorbers, 213

Weather conditions, 223

Weather effects on tactical target
acquisition. See WETTA

Weibull distribution, 201, 214

WETTA, 224

WFOV, 375

Zoom
digital, 45
electronic, 45, 129, 131
optical, 44
z-transform, 122

a-Si, 16

AT
AWAT, 238
RSS, 236








