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LDV signal or LDV data?

intensity

7 N

uw ,‘ velocity

[ A
IRTRTAWN

> time

J} * unregularly sampled time series
* broad-band noise
* correlation between velocity and sampling rate
J> * processor dead time
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Spectrum as an Example

amplitude

amplitude

1.5

0.5

0.8

0.6

0.4

0.2

0.2

0.4

time

0.6

0.8

-10

0
frequency

10

20

amplitude

amplitude

0.8

0.0

04

0.2

0.8

0.6

0.4

0.2

1 1 1 1 1 1 1 1 1
01 02 03 04 05 06 07 08 09
time

T T
-20 -10 0 10 20

frequency

amplitude

amplitude

0.8

0.0

0.4

0.2

1 1 1 1 1 1 1 1 1
01 02 03 04 05 06 07 08 09
time

T T
1 1 1 1 1
-20 -10 0 10 20
frequency




Spectrum as an Example
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Decisions |

Option 1

1. Analysing the sampling process

2. Adequate signal processing
(considering the sampling process
directly)

Option 2

1. Analysing the sampling process
2. Predicting the influence (bias)
3. Usual signal processing

4. Correcting the bias



Sources

* http://ldvproc.nambis.de

* A fair review of non-parametric bias-free autocorrelation and spectral methods for
randomly sampled laser Doppler velocimetry. https://doi.org/10.1016/j.dsp.2018.01.018

* http://www.nambis.de/publications



http://ldvproc.nambis.de/
https://doi.org/10.1016/j.dsp.2018.01.018
http://www.nambis.de/publications
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Probability Density and Moments
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Weighting

* Velocity weighting:
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* Transit time weighting:

Wi = TTL



Correlation and Spectrum
Decisions I
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Correlation Function

R(7) = (u(t) - u(t + 1))

Slot Correlation

no self-products because of noise
and different statistics!
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Direct Spectrum
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... but Energy Density Spectrum

... and Weighting?

... and Bias due to unregular sampling?

... and Self-products?



Direct Spectrum
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Time Quantization
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Works similar to direct spectral estimation
... but faster due to FFT routines



Interpolation
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Standard signal processing and later corrections
... but purely random sampling only and no weighting
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