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Cluster vs GPU Implementation for Hyperspectral Images

Talk Qutline:

Introduction to remotely sensed hyperspectral imaging

Context: target and anomaly detection algorithms
Parallel implementations

3.1.Data partitioning strategies

3.2. Implementation of target detection algorithms in clus
3.3. Implementation of target detection algorithms in GP!
Experimental results and architecture comparison

Conclusions and future research lines
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Introduction to Remotely Sensed Hyperspectral- lmaging

The Concept of Hyperspectral Imaging
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deals with data from instruments acquiring

e msaow | [EFlECTANCE IMAges in a large (>40) numbe

only one data point in this wavelength
region. Many surface materials, although

oo we st semin e | (1 JLFOW (<0.01 to 0.02 um. in width), contig

Imagillg Spectrometry tures that are 20 to 40 nm wide at half the

band depth (5). Therefore, spectral imag-
ing systems, which acquire data in con-

for Earth Remote Sensing e vt omae | (. @, @djacent) spectral bands allowing to c

Alexander F. H. Goetz, Gregg Vane direct identification of those materials
with diagnostic spectral features. The

Jery . Soloon, Barst N. Rock L e i e wos | [T]IN€FAIOQYY Of Objects or obtaining informa

widths between 100 and 200 nm, cannot
resolve these spectral features. Some
important rock-forming minerals, such
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from aircraft and from spacecraft pro- discuss several approaches (o the analy-  fundamental or overtone absorption fea-
vides information not easily acquired by sis of the resulting hyperspectral image  tures in the region from 0.4 to 2.5 wm and

surface observations. Until recently, the data sets. Hyperspectral refers to the therefore cannot be detected directly. C ‘ , ;
main limitations of remote sensing were multidimensional character of the spec- On the other hand, neither do these A exan er . . Goet'z’ SC/ence, _Z 985

0 T kbhallengé mappingpineralesnanymooror planeivithhyperspecimagingeliesn
sukpixekharacterizatbbapectridaturdéonthousandspossibilitiés
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Introduction to Remotely Sensed Hyperspectral- lmaging
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The spectral signature of a pixel is a
combination of the reflected or emitted
energy from all the features that fall
within that pixel area.

Reflectance
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AVIRIS (NASA/JPL) Hyperspectral Cube

http://aviris.jpl.nasa.gov/html/aviris.freedata.htmi




Introduction to Remotely Sensed Hyperspectrallmaging

Why high performance computing is crucial?

Biomzss Butning: Sub-pixel temperatures

and extent, smoke, combusiton producis...

Bnvitonmehntzl Flazards: Contaminants

(direct and indirect), geological subsirate...

Inland Waieis: Chemical and

biologi &l standofi detection, oil spill
monitoring arnd tracking...

Bcology: Chlorophyll, leat water, ligning

cellulose, pigments, siructure,
nonphowsynuthetic consdtuents...

Conrmercial Applications: Minerzl

expleraiion, agriculture and forest siatus...

Military Apwplications: Detect of land
mines, tracking of target df~ COye...

rluman infrastructure, Medical...

Wildland Flres in Spaln/PortugaI (August 2005)
Imaged by MERIS sensor, European Space Agency
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