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Introduction — PASIC Idea
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= Definition

= Estimation

= Choese data segment
= One spectral estimate

-
= Average them;all
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Rtroduction —\VWiRdews
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IRtredlclion — GVerapping




IRtreduction - sampling

= Data sampling = Segment sampling

= Nyq@uist = Ereguency. resolution




Intreduction - DEI;
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Introducuen'— \Windows
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IRtreauCtien - pPrepliems

= Periedic assumption == Bias
= Reduce bias => Windews
= Reduce variance => Overapping

G0oed old guestions:
1. What Is the random errox?
2, \What Is the bias?
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Elrer delinition

= RAandom errox = Normalized random
error
* Bias error = Normalized bias

S[[0)f




Random: enoer = Bendat

—

= Approximate esnror
= Effective handwidiin
= [oetal data length

= Aproximate erron




Random: error - \Welch

= [he variance of M
averages of
dependent
vVarables Is

= \Where, for an
everiap of D
samples




Random: ener - \\Welch
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Rancom ernoer - Simulation

1
—— Hanning
—— Triangular
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Random: error - Conclusions

= Preper windowing
= Preper everiapping
—>

= minimum varance
= “Same” as Bendat

100 1000
Number of FFT blocks with 50% overlap

Welch error formula for Hanning window with 50 % overlap

: e ® {1}



Bias error - Definition




Bias error

....................

- Benadat

= Jihe lower the
flrequency.

= ['he smaller the
damping

* [he smaller the data
segment

.. e lanrger s the hias




BIaS enor - Leakage

Cormputed P30 comp. with theoretical for SDOF system, b/b =05
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Bias error - illustrated

P50 bias error for SDOF system, b /b = 0.5
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Bias; ener - Damping

= Consider the freguency: of the harmenic as a
multipluny of the: freguency. resoelution

= Calculate spectiral density of Rarmenic
= Convert to correlation function: By |EET
= Calculate the hias as the decay = damping




BIaS elfier - Damping

Drarmping

1

Frequency [Delta f]

The absolute error on the damping in % (damping bias) as a function of the dimensionless frequency




Bias; ener - Damping

= At maximum bias the correlation functien has a linear decay.
= Minimum damping|is at beginning (smallest relative exror)
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Bias enroer - \Windews

= No window,

= [rHangulan
Windew




Bias enroer - \Windews

Damping bias in % for different spectral windows as a
function of the dimensionless frequency

Boxcar Blackman  Hanning Triang. Hamming
10 3.18 1.36 1.01 0.83 0.81
20 1.59 0.35 0.26 0.22 0.21
30 1.06 0.16 0.12 0.10 0.09
40 0.80 0.09 0.07 0.06 0.05
50 0.64 0.06 0.04 0.04 0.03
60 0.53 0.04 0.03 0.03 0.03
70 0.45 0.04 0.03 0.03 0.02
80 0.40 0.03 0.02 0.02 0.02
90 0.35 0.03 0.02 0.02 0.02
100 0.32 0.02 0.02 0.02 0.02
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Conclusions

Random errors Bias; errors

= Overlapping essentiall = Windows essential

= Withl proper everap- = Choice off windew! less
pIng the errer IS “the Impertant
same”™ as given by « [Low/ frequency. is
classicallanalysis dangerous

Vi ARGCers and KiellNoraive me:::
ilankayeu
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