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1D spatial power
spectrum, 68

2D spatial power
spectrum, 69

3D spatial power
spectrum, 68

amplification, 77
associated conditional

PDF, 20
autocorrelation function,

52
autocovariance function,

52
average power, 64
average power in the ac

component, 64
axiomatic approach, 2
axioms of probability, 2

Bayes’ theorem, 19, 26
beta distribution, 10
bias error, 82
biased estimator, 82
binomial distribution, 12
bivariate distribution, 61
bivariate Gaussian

density function, 32
bivariate Gaussian

process, 61
bivariate PDF, 25

Cauchy distribution, 10
causal system, 74
central limit theorem, 39
central moments, 5
characteristic function, 8
Chebyshev inequality, 13
conditional central

moments, 21

conditional distribution
function, 20

conditional expectations,
37

conditional expected
value, 21

conditional independence,
29

conditional PDF, 50
conditional probability, 18
conditional variance, 21
consistent, 81
constant parameters, 74
continuous random

process, 49
continuous RV, 3
correlation, 30
correlation coefficient, 30,

32
correlation functions, 48
covariance, 30
covariance functions, 67
cross-correlation

functions, 48, 57, 78
cross-covariance function,

57
cross-power spectral

densities, 48
cumulative distribution

function (CDF), 3

dc component, 64
detection, 77
discrete random process,

49
discrete RV, 3
distribution function, 50

ensemble, 49, 66
ensemble average, 52, 67
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ensemble averaging, 81
ergodic process, 55
even PSD, 64
event, 2
expected value, 5, 30, 52,

75

fades, mean frequency, 78
filtering, 77
finite-time average, 55
first-order PDF, 50

gamma distribution, 9
gamma–gamma

distribution, 11
Gaussian (normal)

distribution, 8
Gaussian process, 61
Gaussian processes

sums of, 61
Gaussian random process,

78

ideal linear system, 74
independent events, 19

joint distribution
function, 24

joint moments, 30
joint PDF, 48
jointly stationary, 57

K distribution, 10

law of large numbers, 14
linear detector (full wave),

77
linear operations, 77
linear system, 74
locally homogeneous, 70

long-time average, 55

marginal density
function, 25

marginal distributions, 24
maximum-likelihood

estimate (MLE), 28
mean-square estimation

error, 37
mean-square values, 48
mean value, 5
mean value estimate, 82
memoryless, 73
modulation, 77
moment-generating

function, 7
multivariate Gaussian

distribution, 62

negative exponential PDF,
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nonlinear operations, 77
nonstationary, 51, 81
nonstationary mean

values, 81
nonstationary random

process, 83
normality, 79
normalized covariance

function, 53
not uniformly distributed,

42

orthogonal, 30

periodicities, 79
physically realizable

system, 74
Poisson distribution, 12
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posterior density function,
28

power spectral density, 48
power spectral density

(PSD), 58
principle of maximum

likelihood, 28
probability, 2
probability density

function (PDF), 4
probability distribution, 3
product, 36
PSD function, 78

quotient, 36

random experiment, 2
random field, 65

complex, 67
random phasor, 41
random process, 48
random variable (RV), 3
Rayleigh distribution, 9
real function, 64
real PSD, 64
real stationary process, 64
realization, 49, 66
regression curve, 37
relative frequency, 2
relative frequency

approach, 2
root-mean-square (RMS)

value of the ac
component, 64

runs test, 83
runs-test algorithm, 83

sample function, 49
sample space, 2

second moment, 64, 75
second-order PDF, 50
spatial autocovariance

function, 67
square-law detector, 77
stable system, 74
standard conditional

moments, 21
standard deviation, 5
standard statistical

moments, 5
stationarity, 79
stationary, 48
stationary increments, 56
stationary random

process, 51
statistically

homogeneous, 67
statistically independent,

29
statistically isotropic, 67
stochastic process, 49
strict stationary process,

53
structure function, 56, 70
sum, 35
surges, mean frequency

of, 78

test for normality, 80
test for periodicity, 80
test for stationarity, 80
time invariant, 73
total probability, 26
transfer function, 74
transformation, 72, 73
trial, 2

unbiased estimator, 81
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uncorrelated variables, 30
uniform distribution, 9
unit impulse response

function, 74
universal set, 2

variance, 5
variance of estimator, 81
wide-sense stationary, 53
Wiener–Khinchin

theorem, 58
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