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Classification Extraction Unmixing Fusion Parameter retrieval

1 Supervised classification of hyperspectral images

2 Feature extraction from hyperspectral images

3 Sspectral unmixing and abundance estimation

4 Hyperspectral and LiDAR data fusion

5 Biophysical parameter retrieval with kernel regression

6 ARTMO for parameter retrieval and modeling
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Practice 1: Classification of hyperspectral images

P1a Evaluate LDA, k-NN, decision tree, and SVM w/wo spatial
information >> demo1a.m

P1b Clustering of hyperspectral images with k-means, GMM, fuzzy
c-means, SOM, Hierarchical >> demo1b.m

Data:
Standard image: 16 crop classes, Indiana (USA), 1999.
AVIRIS sensor: 220 bands, 145 × 145 pixels.

RGB Ground truth
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Practice 2: Feature extraction from hyperspectral images

P2a Extract standard spatial features >> demo2a.m

P2b Evaluate advanced spectral feature extraction >> demo2a.m

Data:
AVIRIS image taken over NW Indiana’s Indian Pine test site in June 1992
145 × 145 image size, 220 features (bands), 16 land cover classes
80% for training and 20% for testing
Classifier: linear classifier on top of different number of features
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Practice 3: Evaluate several algorithms for signal unmixing

P3a Signal subspace determination >> demo3a.m

P3b Endmember determination >> demo3b.m

P3c Abundance estimation with unconstrained LS linear
regression >> demo3c.m

Data: AVIRIS Cuprite site over Nevada (1995)
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Practice 4: Evaluate feature extraction and standard supervised classifiers with
and without hyperspectral+LiDAR fusion >> demo4.m

Data: Hyperspectral CASI1500 (144 bands in the 380-1050 nm) + LiDAR
derived Digital Surface Model (DSM)
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Practice 5: Evaluate the kernel ridge regression to predict Chla, LAI and
fCover from hyperspectral images >> demo5.m

Data: SPARC data set (2003, 2004; Barrax, Spain)
Field data: Chl measured with CCM-200
30 additional bare soil samples
CHRIS mode 1 (62 bands; 34m) nadir spectra
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Practice 6: Use ARTMO for parameter retrieval and modeling

Code: http://ipl.uv.es/artmo/


