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Data Pre-processing

® data preparation for further analysis
® toolbox preserves a bunch of function for
® resampling
® interpolation
® basic fitting routines (detrend)
® noise whitening

® selecting methods
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Documentation

LTPDA Toolbox - Signal Pre-processing in LTPDA

o O O

Help

File Edit View Go Favorites Desktop Window Help
X Help Navigator o O L M

(Q~ Search documentation and demos ' Title: | Signal Pre-processing in LTPDA (LTPDA Toolbox)

 Contents Index Search Results Demos |

LTPDA Toolbox contents
¢} Release Notes

g Installation Signal Pre-processing in
&2 Control System Toolbox LTPDA

&2 Database Toolbox

€2 Embedded MATLAB

&2 Fixed-Point Toolbox

Signal pre-processing in LTPDA consists on a set of

& LTPDA Toolbox functions intended to pre-process data prior to further

[ 2 E}-Getting Started with the LTPDA Toolbox analysis. Pre-processing tools are focused on data
ﬁj—Examples sampling rates manipulation, data interpolation, spike

cleaning and gap filling functions.
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» [B) Introducing LTPDA Objects

| 2 Ejémalysis Objects The following pages describe the different pre-processing
'S Ej Parameter Lists tools available in the LTPDA toolbox:

[ e Downsampling data

v

@ simulation/modelling —
[y Signal 2re-processing in 1120A
eResampling data
Downsampling data eInterpolating data
Upsampling data eSpikes reduction in data
Resampling data eData gap filling
Interpolating data
Spikes reduction in data
Data gap filling
» Noise whitening |§| Converting models to digital filters Downsampling dataE]
[ signal Processing in LTPDA
[ Graphical User Interfaces in LTPDA GLTP Tean
[@ Working with an LTPDA Repository
[ Class descriptions
[ Functions - By Category
» [B) LTPDA Training Session 1
) LTeDA Web Site
» €2 Optimization Toolbox
> @Signal Processing Toolbox
» & Symbolic Math Toolbox
» & Simulink
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Changing the sample rate

® |[nteger factor
® Down-sample - to reduce data load
® Up-sample - to match sample rates
® Re-sample
ofs_out = P/Q * fs_in (P and Q are integers)
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Changing the sample rate

® [nteger factor
® Down-sample - to reduce data load
® Up-sample - to match sample rates
® Re-sample
ofs_out = P/Q * fs_in (P and Q are integers)

Parameters

Downsample | Upsample | Resample

offset delay filter

The First LTPDA Training Session - Topic 2



Topic 2
—xercises 1,2,3

® Open MATLAB documentation

® |n the MATLAB terminal

® >> docC

® “Help -> Product Help>"
® \work through

® | TPDA Toolbox - LTPDA Training Session 1 Topic 2
Downsampling
Upsampling
Resampling
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Interpolation

000 Figure 4
File Edit View Insert Tools Desktop Window Help
» Ddde W RKA09Ee- 2 0@ O
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® Wwork through
® | TPDA Toolbox - LTPDA Training Session 1 Topic 2

® |[nterpolation
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Interpolation

‘vertices’ new time grid

interpolation methods

‘linear’ linear

‘'spline’ spline

‘cubic’ cubic

‘nearest’ nearest

® Wwork through
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® | TPDA Toolbox - LTPDA Training Session 1 Topic 2

® |[nterpolation
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Detrending

OO0 0 Figure 2

File Edit View Insert Tools Desktop Window Help
» Ddde h AT DEA- 2 0R @
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® Remove trends by

80

® subtracting polynomial fit

fan]
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from data

® ao/detrend calls MATLABs
polyfit
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® \work through

® | TPDA Toolbox - LTPDA Training Session 1 Topic 2
® |[nterpolation
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Whitening

® The LTDA Toolbox offers various ways to white your data
® with a known filter
® pbuild filter and apply it to your data
® with a known model of spectral content

® use whiten1D
® for single, uncorrelated data streams

® whiten2D
® for a pair of correlated data streams

® without model (Exercise)
® et whiten1D fit a model to the spectrum of your data

® \work through
® | TPDA Toolbox - LTPDA Training Session 1 Topic 2
® whitening
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Select & find/ split & join

® Chose the samples you want to analyse

® find/select data samples by its properties
® sample numbers - ‘select’
® query for x and y values - ‘find’

® split data by
® intervals, times, frequencies, samples
® Group of functions helps you to
® for find and select exactly the data you want split your data
iInto pieces and eventually
® join them back together

® \work through
® | TPDA Toolbox - LTPDA Training Session 1 Topic 2
® select and find

‘ ® split and join
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Pre-processing the IFO/Temp example

® One function that combines all necessary operations
® consolidate
® consolidate fixes our two data streams such that
® they start at the same time
® they have the same sampling rate
® are evenly sample on the same grid

® work through
® | TPDA Toolbox - LTPDA Training Session 1 Topic 2
® |[FO/Temp example
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