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��OSTCOSTC--projectproject HypercrunchHypercrunch

�� Partners: RUCA (Partners: RUCA (AntwerpAntwerp))

VITO (Mol)VITO (Mol)

�� AimAim reductionreduction dimensionalitydimensionality hyperhyper--
spectralspectral data  data  �� provideprovide genericgeneric tooltool forfor
optimaloptimal band band selectionselection



ExperimentalExperimental testsitestestsites

��AppleApple orchardsorchards

(Golden, Jonagold)(Golden, Jonagold)

��Different Different stressesstresses::

��Fungi (Fungi (scabscab))

��Virus (Virus (CLSCLS))

��NutrientNutrient stress (stress (NN--stressstress))

��AphidsAphids (red (red appleapple aphidaphid))

��BacteriaBacteria ((FireFire blightblight, , pearpear))

��ThreeThree different different 
sample data: sample data: JuneJune, August, , August, 

SeptemberSeptember



MeasurementsMeasurements

�� Leaf measurements:Leaf measurements:
�� LiLi--Cor 1800Cor 1800--12S12S

�� 350 350 –– 1650 nm1650 nm

��Canopy measurementsCanopy measurements
�� Cherrypicker Cherrypicker �� ASD and GERASD and GER

��CASICASI--SWIR airborne campaignSWIR airborne campaign
�� Pixel resolution: 0,98 m x 2,37 mPixel resolution: 0,98 m x 2,37 m

�� CASI 96 bands 400CASI 96 bands 400--950 nm950 nm

�� SWIR 160 bands 850SWIR 160 bands 850--2500 nm2500 nm



Data analysis and methodologyData analysis and methodology

��Only on leaf reflectance up to nowOnly on leaf reflectance up to now

�� Features are wavelengthsFeatures are wavelengths

�� Explorative analysis: subtraction of mean Explorative analysis: subtraction of mean 
reflectance values of stressed and reflectance values of stressed and 
unstressed leavesunstressed leaves

�� Statistical analysis: nonStatistical analysis: non--parametric test parametric test ��
logistic regression analysislogistic regression analysis

��Single wavelengthsSingle wavelengths

��Combination of wavelengths e.g. SDVICombination of wavelengths e.g. SDVI



ResultsResults
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Conclusions and future Conclusions and future 
objectivesobjectives

��Reflectance between stressed and Reflectance between stressed and 
unstressed leaves clearly differentunstressed leaves clearly different

�� Spectral regions were specific to a stress Spectral regions were specific to a stress 
or disease or disease �� corresponded to biophysical corresponded to biophysical 
assumptionsassumptions

�� Able to distinguish between different Able to distinguish between different 
stress typesstress types

�� Able to predict performance of traditional Able to predict performance of traditional 
vegetation indices e.g. SDVIvegetation indices e.g. SDVI

��Upscaling Upscaling to treeto tree--level and airborne datalevel and airborne data


