STATISTICAL TESTS FOR HYPERSPEGTRAL CODED ACQUISITION ANALYSIS
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Abstract: Co-designed and programmable hyperspectral imagers use computational imaging to reduce acquisition time of hyperspectral
scenes. They rely on measuring one or a few coded images and using a model to estimate the hyperspectral scene, reducing data and
acquisition time. The accuracy of the estimation depends on the adequacy of the model to the observed scene. In this study we examine a
separability assumption of the scene over homogeneous regions and verifies the model using statistical tests from the coded data.

1. Hyperspectral imaging 4. Intraclass spectral variability
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x Unlikely on o,,: high flux variation across isolated spectral bands.
, _ 1 : v More likely on d,,: sum of several spectral bands reduces flux variations.
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Using statistical test to:

3. Reconstruction by SA®™) method [2] - Validate our variability assumptions and our noise model
- Detect If we assign an erroneous reference spectrum to a pixel.

Separability assumption — Kolmogorov-Smirnov test with hypothesis Hy:r,,/6 ~ N (0,1).
—nt" pixel of coded data of class k
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Desired results {

Obtained results:

- Neglecting the variability (a) or using A,gd)(b): not satisfactory.

- Using A,(lp)(c): rather satisfactory, except classes with similar reference spectrum
-I:: low SNR data

v Quick and easy
x Reconstruction guality depends on segmentation
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