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amplitude screen, 56

angular divergence, 9
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atmospheric transmission, 10
atmospheric turbulence, 70
avalanche photodiode, 25
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bandwidth, 17

Bayes’ theorem, 87

beam waist, 58
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Beer’s Law, 10

bidirectional reflectance distribution
function (BRDF), 13

binary hypothesis, 85

binomial approximation, 78

block unit cell circuitry, 125

burst illumination LADAR (BIL),
118

central limit theorem, 70

conditional PMF, 86

convolution, 29

cross-correlation function, 109

cross-correlation range estimator,
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cumulative distribution function, 22

dark current, 19
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detector, 14

DFT, 28
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diffraction, 56

diffractive optical element (DOE),
123

direct-detection, 7

effective cutoff frequency, 50

far-field condition, 9
FLASH LADAR, 124

focal plane array, 127
Fourier transform, 27
framing rate, 117

free-space propagation, 58
frequency, 15

Fried’s seeing parameter, 73

gain, 25

gamma function, 86
Gaussian, 30

Gaussian beam, 58
Gaussian pulse shape, 31
Geiger mode, 26

global translation, 128

heterodyne, 7
hybrid pulse model, 33
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InGaAs, 126
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integrated circuit fabrication
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integration time, 15
interpolated signal, 50
isoplanatic, 71
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Kolmogorov statistics, 77

LADAR, 1

LADAR equation, 8

Lambertian, 13

laser, 2

laser RADAR processor (LRP), 125
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laser transmitter, 8
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LiDAR, 1

likelihood ratio test (LRT), 88
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negative parabolic pulse, 32

noise equivalent photon (NEP), 90
Nyquist criterion, 34

Nyquist sampling theorem, 49

optical bandpass filter, 19
optics transmission, 14
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peak estimator, 104

phase screen, 56

photo-current variance, 17
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photomultiplier tube, 25

photons, 15
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Planck’s constant, 15

point spread function, 76

pointing inaccuracies, 122

Poisson, 16
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probability mass function, 85

probability of detection, 92
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quantum efficiency, 14
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range accuracy, 115
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range equation, 8
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Rayleigh scattering, 10

Rayleigh-Sommerfeld diffraction
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57

raytracing, 55

receiver’s field of view, 11

rectangle function, 30

reflected angle, 12

resolution, 4

short-exposure transfer function, 77
signal-to-noise ration (SNR), 23
single-point imaging system, 117
solid angle, 13

spatial effects, 55

specular surfaces, 12

structure function, 75

sunlight, 19

surface area, 11

system clock frequency, 46

target profile, 39
target reflectance, 11
thermal noise, 19
threshold, 113

tilt correlation, 74

tilt structure function, 75
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