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Talk Outline:

1.  Introduction to remotely sensed hyperspectral imaging

2.  Context: target and anomaly detection algorithms

3.  Parallel implementations

3.1.Data partitioning strategies

3.2. Implementation of  target detection algorithms in clusters

3.3. Implementation of  target detection algorithms in GPUs

4.  Experimental results and architecture comparison

5.  Conclusions and future research lines
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Introduction to Remotely Sensed Hyperspectral Imaging

òThechallengeof mappingmineralsonanymoonorplanetwithhyperspectralimagingrelieson

sub-pixelcharacterizationof spectralfeaturesfromthousandsof possibilities.ó

Lesson (not learned): Themainchallengeof theconcept(of imagingspectrometry)is the

enourmouscomputationalrequirementsneededtostore,processandeffectivelymanagea collection

of highdimensionaldatasetsstoredin largeremotesensingdatarepositories.

The Concept of  Hyperspectral Imaging
òImaging Spectroscopy (hyperspectral remote sensing) 

deals with data from instruments acquiring 

reflectance images in a large (>40) number of  

narrow (<0.01 to 0.02 µm. in width), contiguous 

(i.e., adjacent) spectral bands allowing to derive the 

mineralogy of  objects or obtaining information on 

soil, water and biochemical composition.ó      

Alexander F. H. Goetz, Science, 1985
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Introduction to Remotely Sensed Hyperspectral Imaging

Real-time 

requirements

Advanced Earth 

observation 

capabilities

Increased spatial, 

spectral and 

temporal resolution

Hardware 

accelerators
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AVIRIS (NASA/JPL) Hyperspectral Cube
http://aviris.jpl.nasa.gov/html/aviris.freedata.html
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Why high performance computing is crucial?

Wildland Fires in Spain/Portugal (August 2005) 

Imaged by MERIS sensor, European Space Agency

Biomass Burning: Sub-pixel temperatures 
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Environmental Hazards:  Contaminants 
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Coastal and Inland Waters: Chemical and 

biological standoff  detection, oil spill 

monitoring and tracking...

Ecology: Chlorophyll, leaf  water, lignin, 

cellulose, pigments, structure, 

�Q�R�Q�S�K�R�W�R�V�\�Q�W�K�H�W�L�F���F�R�Q�V�W�L�W�X�H�Q�W�V�«��

Commercial Applications: Mineral 
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Military Applications: Detection of  land 

mines, tracking of  targets, decoys...

Others: Human infrastructure, Medical...
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