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Hyperspectral Data with Source Mixture Model
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A Specific Case
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State of the art I_

* BSS problem

—d 4

Statistical approach: ICA (FastICA(A. HYVARINEN et al.)), etcC.

Methods based on morphological diversity: GMCA /. BOBIN et al.) and its variations

¢ Deconvolution

e.g. ForWaRD(R.N. NEELAMANI et al.) @H (X)=> X = H@

Joint BSS and Deconvolution?
Very few literatures!

Our method: ForWaRD+GMCA = f{GMCA
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1-D signals

S1
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GMCA and ForWaRD
e GMCA: Generalized Morphological Component Analysis
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S| v.s.S2 in wavelet domain
e ForWaRD: Fourier-Wavelet Regularized Deconvolution

Fourier domain:

Wavelet domain:

Fourier shrinkage ' wavglots Wavelet shrinkage
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ForWaRD-GMCA(IGMCA)

® Problem formulation
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ForWaRD-GMCA(GMCA)

® ForWaRD-GMCA algorithm

e |nitialize A
e [terate i1=1,... Niter
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L.k

- Decrease the thresholding A (next slide)

- Decrease the Tikhonov parameter & (next slide)
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ForWaRD-GMCA(IGMCA)

® Choice of &'
S (5 A O+ 1 S 0,4,

g'= SSP(Z(MU,,{AUY(MU,,{AU)) SP(M) is spectral radius of matrix M

log 4
log(ginitial )
_____ lOg(E final )
>
Iteration

® Choice of A

_, Larger initial threshold to select significant feature,

1.0

@ = easier to separate sources
05 i A
DI Sl / A
on . - 2 . e .”;o. .:@ /7
| . ’ )' nal
y W, 36 S
) >
A% s 10 oS o:c 0.5 1.0 1.5 2.0 Iteration
&) CEA - Irfu

Tuesday, May 24, 16



Experiments
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Experiments(Source reconstruction)
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Experiments(Spectra reconstruction)
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Experiments(Source reconstruction)
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Conclusions and perspectives

e Multi or hyperspectral data generally present channels at different
resolution. A rigorous Blind Source Separation method should take into
account the different channel resolutions.

e {GMCA is an efficient method to solve jointly the BSS and the
deconvolution problems.

e It is shown that taking into account joint BSS and deconvolution gives
much better results than applying only a BSS or a channel per channel
Deconvolution followed by a BSS.

e Application on radio images(LOFAR, SKA)
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Thank you!
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