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Figure 1.2  Classifications of deterministic data.
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Figure 1.9  Classifications of random data.
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Bendat & Piersol (1986)



Time Domain =  Frequency Domain
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Figure 1.3  Time history and spectrum of sinusoidal data.
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Figure 1.4  Spectrum of complex penodic data.
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Figure 1.5 Spectrum of almost-penodic data. Bendat & Piersol (1986)
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Figure 1.6  Illustrations of transient data.
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Ensembles are a set of realizations
X.(t) of a random process {x(t)}

X4(t)

X,(t)

X3(t)

X4(t)

Figure 1.10  Ensemble of nme-hstory
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B&P Fig. 1.10



Stationary Random Process

Define: Mean over all Ensembles u,(t)
1] N
po(n) = Jim 5 Loxd(n)

Define: Auto-Correlation R, (t,t+7)
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Bendat & Piersol (1986)



Stationary Random Process

Define: Mean over all Ensembles p, (t)
Define: Auto-Correlation R (t,t+7)

If

U, (t) = constant
and

R, (t,t+7) = R, (T)
then

random process {x} 1s stationary.



Ergodic Random Process
Stationary process for which the time

average from a single realization can
replace an ensemble average.

Go to Lecture Notes or SmartBoard to formalize
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How to separate?



Qualities of time series:

(ttme domain)

Sine wave

Sine wave plus random noise

Narrow-band random noise

Wide-band random noise

Figure 1,11 Four special time histories, (@) Sine wave. (b) Sine wave plus random
noise. ( ¢) Narrow-band random noise () Wide-band random nosse

B&P Fig. 1.11



Probab111ty Density Functions:

(histograms)
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Figure 112  Probability density function plots (a) Sene wave. (b) Sinc wave plas
random noise. (¢) Narrow-band random nosse. (&) Wide-band random nosse

B&P Fig. 1.12



Lagged Auto-Correlation R,, (1)
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B&P Fig. 1.13



Auto-spectral Density

(frequency domain)
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Figure 1.14  Aulospectral densty funcuon plots. (g) Sine wave. (5) Sine wave plus
random nowse. ( ¢) Narrow-band random nmse. () Wide-band random nouse Bendat & Piersol (1986)



