Signal reconstruction with joint training of

sampling operator and decoder

PROBLEM TO SOLVE

The quantity of information originating from sensors to end users and stored on storage media has increased
dramatically over the past decades. Various types of sensors are concerned by this problem including acquisi-
tion of one— or multi— dimensional signals in the variety of frequency bands. Applications generating particular-
ly high volumes of signal data include hyperspectral imaging, medical (e.g., nuclear magnetic resonance) ima-
ging or astronomic (e.g., square kilometer arrays) imaging. While different solutions exist to reduce the quantity
of data streaming for such signals, none of them is fully satisfactory.

SOLUTION

The proposed technology represents a machine learning based imaging method with joint optimization of sam-
pling and reconstruction operators that reduces the amount of acquired data by several orders of magnitude in
a controlled manner, yet preserving the quality of reconstruction.

TECHNICAL FEATURES

The proposed technology offers superior quality with a reduced number of samples. It consists in reconstructing
one— or multi— dimensional signals from a finite number of sparse samples with a prior learned from an external
database or learned on-fly from the signal to be reconstructed. In a similar way, the proposed technology offers
the joint optimization of the sampling operators and the classifier. Compared to the state-of-the-art a key ad-
vantage consists in the joint training of the sampling operator and of the decoder, providing a universal solution
for imaging problems, with significantly reduced data straming and enhanced quality of reconstruction.
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