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HyperCrunch: Improve information extraction
from hyperspectral datacubes

*Algorithm Development

*Test and validation




HyperCrunch - Consortium

* Vito = Remote Sensing Centre of Expertise
— Remote sensing background

 UA = Visielab
— Theoretical, mathematical and physical background

 KULeuven= Geomatics and Forest Engineering
Group

— Thematic background (Biophysical interpretation)
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Experimental Test Site

Gorsem (KUL) Data Acquisition (Vito+KUL) Hyperspectral
W data set
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Classical Features: Stress Indices (Vito)

BROAD BANDS (30 NM) NARROW BANDS (3 NM)
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Wavelet Transform Coefficients + Statistical feagi(Vito and UA)
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sUnivariate
*ROC: Receiver Operating Characteristic [literafure
*Multivariate
*Floating Search
«Cost function: Fisher’s criterion (UA)
*With Cost function through classification direc{Vito)
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»Concentrate on spectra

»Comparaison of spectra of
stressed and unstressed
leaves: differences in parts of

difference
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the spectra depending on kind
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Significance for stress detection with SDVis (JN3030) Significance for stress detection with SDVis (GM2930)
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Classification Results: Leaf-level

Stress factor

Bands

DWT

Stress I ndices

RMS

JA June .90 .90 .69 .83
JA Augustus .93 .97 .75 .80
JA September | .92 1.00 .67 .50

JF June .98 .95 72 .87
JF Augustus .92 .95 .78 72
JF September | .97 1.00 .70 .80
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Classification Results: Tree-level

Stress factor

Bands

DWT

Stress I ndices

RMS

JA June 1.00 1.00 1.00 1.00
JA Augustus
JA September | 1.00 1.00 .94 1.00

JF June
JF Augustus .74 1.00 .84 .74
JF September | .78 .94 .78 72
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Chemical analysis leaves

» Leaves putin 100 % acetone
solution

» Analysis with spectro-photometer
(A= 470, 645 and 662 nm)

» Determination of chlorophyll (a
and b) and Carotenoids
(Lichtenthaler 1987) _ =

1.0
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Results were poor!!

Same leaves

Portable chlorophyll meter
More samples

ASquare(reflacience-chiorophyll)
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