1. Evaluate WNMF performance for unmixing 2. Apply the proposed method on real data acquired by an SSI camera

Acquisition and Demosaicing

Principle of image acquisition by a snapshot mosaic camera

Trade-off between spectral information and spatial resolution [START_REF] Tsagkatakis | Graph and Rank Regularized Matrix Recovery for Snapshot Spectral Image Demosaicing[END_REF] Demosaicing = providing a datacube combining full spectral information & good spatial resolution Various approaches have been proposed:

Weighted bilinear interpolation (WB) [START_REF] Brauers | A Color Filter Array Based Multispectral Camera[END_REF] Iterative Spectral Difference (ItSD) [START_REF] Mizutani | Multispectral demosaicking algorithm based on inter-channel correlation[END_REF]. Multispectral demosaicing approach using a pseudo-panchromatic image (PPID) [START_REF] Mihoubi | Multispectral Demosaicing Using Pseudo-Panchromatic Image[END_REF] Graph and rank regularized method (GRMR) [START_REF] Tsagkatakis | Graph and Rank Regularized Matrix Recovery for Snapshot Spectral Image Demosaicing[END_REF] Goal of the Ph.D. thesis

! Performing classification after demosaicing provides a poor classification performance [1]

In [START_REF] Cl Ément Dorffer | Informed nonnegative matrix factorization methods for mobile sensor network calibration[END_REF], joint low-rank matrix completion and factorization far more accurate than a two-stage approach (matrix factorization after low-rank matrix completion) È Joint Demosaicing and Unmixing more efficient than a two-stage approach?

Ph.D. thesis started in June 2021 Weighted NMF tested to perform joint unmixing and demosaicing Proposed approach based on Expectation-Maximization framework and inspired by [START_REF] Cl Ément Dorffer | Fast Nonnegative Matrix Factorization and Completion Using Nesterov Iterations[END_REF] Unfolding Unmixing Unfolding Joint Unmixing and Demosaicing

Demosaicing

Experiment and results

To validate the performance of the proposed approach, we conducted an experiment on CAVE dataset. We assume that the hyperspectral imagery in CAVE is acquired using a SSI camera system, equipped with a 4 × 4 spectral filter pattern.

Simulations assuming an ideal snapshot mosaic filter Left: original HSI to estimate. Right: observed image.

Reconstruction quality is measured in terms of Peak Signal-to-Noise Ratio (PSNR, in dB) and of average Spectral Angle Map (SAM) metric. 
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  the above example, using WNMFConclusion and Future WorkStart of the Ph.D. thesis WNMF already provides better democaising performance than tested SotA methods Next steps:
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