Problem statement

o While effective, conventional deep network architectures are designed
by trial-and-error and are thus difficult to interpret and improve

Contribution

o We construct a principled deep recurrent neural network, the SISTA-
RNN, from an existing sequential sparse recovery model
e The SISTA-RNN has distinct advantages:
o Trains faster
e Achieves better performance than conventional deep networks
e Has interpretable weights

Method

e Deep unfolding constructs deep networks from inference algorithms for
statistical models
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e Inference of h minimizes the negative log-likelihood:
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Inference algorithm: iterative soft-thresholding

o Iterative soft-thresholding algorithm (ISTA) solves the LASSO
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Experiment: column-wise compressive sensing of images

e Goal: recover Caltech-256 images from noisy compressed measurements
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o Results: SISTA-RNN trains fastest and achieves best performance
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e The learned SISTA-RNN weights are interpretable
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