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EI Remote sensing on Inland and Coastal Waters
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Wavelet transformation

Transform

Constituent wavelets of different scales and positions
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APEX processing
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Remote sensing on Inland and Coastal Waters

* Monitor Water Quality Parameters
o Algae [CHL]
« Total Suspended Material [TSM]
e Colored Dissolved Organinc
material [CDOM]

__ Concentration

CAS




Remote sensing on Inland and Coastal Waters

e Typical spectra

Water leaving Reflectance (ASD): typical spectrum
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Remote sensing on Inland and Coastal Waters
* Curve fitting approach B - mpnmizerﬂ
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Wavelet transformation

Idea: introduce a new curve fitting technique based on the wavelet
transform method.

-> similarity between the two spectra (modelled versus measured) can be
iInvestigated based on it's shape:
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» Account for white noise /‘A/\
* |dentify sensor specific noise

« Account for adjacency effects / / \\
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Wavelet transformation

 Wavelet or ‘little wave’ = a waveform of effectively limited
duration that has an average value of zero.

HAAR-wavelet

0

AV

Daubeshies-wavelet

V. o0)= LW (x2)

»~ VITO

e b —shift coefficient
e a-—scale coefficient
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Wavelet transformation

« Wavelet transform = sum over all time of the signal
multiplied by scaled and shifted versions of the wavelet

function
Fourier we loose the
l time/positi
. DOS.I'[IOI"I
Information
Transform
Signal Constituent sinusoids of different frequencies
Wavelet Wavelet ana!yS|s
% produces a time-
= M 4&— scale view of the
Transfcrrm :
signal.
Signal Constituent wavelets of different scales and positions
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Wavelet transformation

Reflectance [-)

. RSL = vito

e An example:

Original water-leaving reflectance
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Wavelet transformation

 Improvement of model: Select scales and features
* A lot of simulations with varying WQP
» Select those features with highest variation
e Do this for TSM, CHL, CDOM
 Add noise (white, random, adjacency, ..) to the spectrum

Simulated spectra: effect of CHL variation Wavelet analysis: effect CHL- levelé high frequency
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Wavelet transformation

subsurface irradiance reflactance

e Some first results: TSM

Wave length (mm)

WQP estimation -TSM-: effect of adjacency
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APEX preprocessing

e Details about APEX: see presentation Koen M.
 For MICAS project: 18/06/2009 and 23/06/2009
o 8 flight lines over the Scheldt &10 flight lines over Lake Constance
 Level 1- data: example

e T
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APEX preprocessing

« Georeferencing: Central Data Processing Centre @ VITO
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APEX preprocessing

« Atmospherical correction (Modtran)
« Correction for reflected skylight (Modtran)
e Geographical Resampling

& ENVI Plot Window
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